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The U.S. Army Corps of Engineers contracted URS Corporation to conduct a post-removal 
investigation of Columbia River sediments within the forebay of Bonneville Dam. This work 
fol1ows the removal of PCB-containing items from the river, completed in March, 2002. The 
investigation was conducted under Contract DACA67-02-D-2003, Delivery Order No. DTOl. 
The investigation is being conducted under the oversight of the Oregon Department of 
Environmental Quality, through the Voluntary Cleanup Program. 

The post-removal sediment investigation fieldwork discussed in this report was conducted 
between March 3 to April 10, 2003, and included the col1ection of sediment, soil, tissue, and 
surface water samples at over 120 stations. 

The evaluation of the investigative findings is divided into two stages. The stage 1 analytical 
program included chemical analysis of 24 source area sediment samples, and 20 reference (e.g., 
"background") area sediment samples. The findings of stage 1 results were presented in the 
report "Post-Removal Sediment Investigation, Stage 1 Data Report, Bonneville Dam Forebay, 
Cascade Locks Oregon" dated November 24, 2003. Based on the stage I results and the high 
PCB concentrations in the source area, the USACE decided an interim removal measure (IRM) 
would be appropriate to reduce potential exposure to ecological and human populations. A 
statistical analysis was conducted to develop a list of contaminants of interest (COis) as part of 
the stage 1 data evaluation. The remaining sediment samples were analyzed for the COis during 
the stage 2 analysis in order to assist in the definition of a removal area. 

Diver observations and analysis of sediment grain size within the dam forebay indicate that the 
sediments primarily consist of sand-sized particles, with pockets of finer-grained materials. The 
results indicate that the source of PCBs was the former debris found in the former waste piles 
(Pile #1 through Pile #3). Although the sediment at the piles is generally coarser and has less 
TOC than the surrounding areas, the highest concentrations of PCBs in sediments are found 
within the limits of the former piles. The PCB impacted sediment has migrated downstream as 
far as a few hundred feet east of the spillway and to the south side of Bradford Island. Based on 
past Semi-Permeable Membrane Device (SPMD) sampling (as reported in In-Water 
Investigation Report, Bradford L<iland Landfill, Cascade Locks, Oregon, dated March 2002), 
PCBs do not appear to be migrating thorough the water column at appreciable levels. 

Locations at which other COi concentrations exceed screening level criteria are collocated with 
elevated PCB Aroclor 1254 concentrations; therefore, an interim removal summary (IRM) for 
Aroclor 1254 would remediate other COis as well. It is anticipated that PCBs would be the "risk 
driver" for the IRM. An IRM is recommended to encompass the source area on the north shore 
of Bradford Island. The small area exhibiting detections of Aroclor 1254 south of Bradford 
Island is recommended for further evaluation during the upcoming EE/CA and IRM remedial 
design. 
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The U.S. Army Corps of Engineers (USACE) contracted URS Corporation (URS) to conduct a 
post-removal investigation of Columbia River sediments within the forebay of Bonneville Dam. 
Figure 1-1 depicts the site vicinity. The investigation was conducted under Contract DACA67-
02-D-2003, Delivery Order No. DTOl. The post-removal sampling work plan (URS, 2003b) 
provides background information about the site, and describes the objectives, approach, 
methodology, and activities of the post-removal investigation. 

The objectives of the investigation were to estimate the nature and extent of sediment impacts in 
the immediate vicinity of Bradford Island, refine the conceptual model to evaluate the potential 
upstream contributions to sediment contamination, and to collect data necessary to assist in 
selection of a removal action area. 

The investigation was divided into two stages. The stage 1 objective was to begin a post
removal nature and extent delineation for the in-water portion of the site by selecting the 
compounds of interest (COI). The stage 1 report "Post-Removal Sediment Investigation, Stage I 
Data Report, Bonneville Dam Forebay, Cascade Locks Oregon" was submitted on November 
24, 2003. The stage 2 objective was to analyze the selected COis in archived sediment samples 
and then evaluate all sediment data to determine if project objectives have been met. 

This stage 2 data report describes the field sampling activities that occurred during March and 
April 2003, summarizes and evaluates both the stage l and the stage 2 analytical testing results, 
refines the conceptual site model, and makes a recommendation for further action. 

The document has been divided into 9 sections. The site description is presented in Section 2. 
Project objectives and approach are presented in Section 3. The sampling and analysis program 
is described in Section 4. Section 5 describes the results of the quality control activities. Section 
6 presents the results and analysis of the results. The conceptual site model is presented in 
Section 7. Conclusions and recommendations are provided in Section 8. Section 9 lists the 
references cited. 

0:\25692709 USACE\53-F0072173 00 Brdfordl\Post Removal Stage 2\Draft Report\Stage 2 cJata report_.Draft_version 6.doc 

9



DRAFr POST-REMOVAL SEDIMENT INVESTIGATION 
STAGE 2 DATA REPORT 
U.S. Army Corps of Engineers 
Contract No. DACA67-02-D-2003 

2.0 SITE DESCRIPTION 

Section 2.0 
Date: December, 2004 

Page 2-1 

The Bonneville Dam is the most downstream dam on the Columbia River. The dam is part of 
the Columbia-Snake River navigation system, which consists of eight locks and dams. The dam 

is located at river mile 146 (45°38'27"N; 121°56'31"W). Bonneville Dam creates a 48-mile-Iong 
reservoir referred to as the Bonneville pool, which extends upstream to the Dalles Dam at river 
mile 191. The river at the Bonneville Dam is divided into three channels by two islands, 
Bradford Island and Cascade Island. The tailrace for the First Powerhouse forms one channel, 
the spillway forms the middle channel, and the tailrace channel for the Second Powerhouse 
forms the third channel (Figure 2). The site is within the southwest quadrant of Section 22, 
Township 2 North, Range 7 East, Willamette Meridian. 

2.1 ENVIRONMENT AL SETTING 

The normal operating range for the Bonneville pool is between 71.5 feet mean sea level (msl) 
elevation and 76.5 feet msl as measured at the dam in the spillway forebay. The tail water 
elevation below Bonneville Dam varies in direct relationship to the river discharges, and ranges 
from about 7.0 feet msl at a river flow of 70,000 cubic feet per second (cfs) to 36.3 feet msl at a 
river flow of 660,000 cfs (USACE, 1998). 

The federaJly mandated navigation channel in this reach of the river is 300 feet wide and 27 feet 
deep, although the depth is maintained at 17 feet (USACE, 1991). Dredging to maintain the 
navigation channel in the vicinity of the study area is not required. 

Bathymetric surveys conducted by the USA CE indicate that the depth of the pool upstream of 
the dam varies widely, but is up to 100 feet deep in the spillway forebay. The river bottom in the 
former debris pile source area off the north shore of Bradford Island is very rocky. Sediment 
consists primarily of sand-sized particles with pockets of finer-grained materials. 

The average annual precipitation at Bonneville Dam over the period 1948-2001 was 77.5 inches. 
Peak Columbia River flows occur as snowmelt leaves the mountain regions, during May and 
early June (BPA, 2001). 

2.2 BACKGROUND 

The investigation of the sediments in and around Bradford Island began as part of the evaluation 
of the former Bradford Island Landfill. The landfill is a former waste disposal site at the 
Bonneville Lock and Dam Project on the Oregon side of the river. The landfill was used from 
the early 1940s until the early 1980s. The USACE, which owns the landfill, is investigating the 
site under the oversight of the Oregon Department of Environmental Quality (DEQ), through the 
Voluntary Cleanup Program (VCP). The upland areas of the landfill, and areas west of the 
landfill at the sandblast building including the stormwater drain system (Figure 2-1), are the 
focus of ongoing investigative activities. 
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As part of the investigation of the Jandfill, hydrographic and underwater dive surveys were 
conducted in October and November 2000. The surveys were initiated due to the discovery of 
Jight baBasts on-shore on the north side of the isJand, adjacent to the landfill. The surveys 
identified waste-related items submerged in the Columbia River, just offshore of the landfill. 
Additiona] in-water investigations were conducted in May 200 I. The results of the in-water 
investigations were reported in the In-Water Investigation Report, Bradford Island Landfill, 
Cascade Locks, Oregon, dated March 2002 (URS, 2002a). The waste-related items were 
removed in February and March 2002. The results of the removal effort are described in the 
Technical Memorandum, In-Water Removal Work, Bradford Island Landfill, Cascade Locks, 
Oregon, dated October 2002 (URS, 2002c). 

2.3 CURRENT AND FUTURE USES OF WATER 

The Bonneville pool forebay is known to be critical habitat for Endangered Species Act (ESA) 
listed salmonid species. Adult anadromous fish pass through the Lower Columbia River on their 
journeys between spawning areas and the ocean. These fish utilize the fish ladders located both 
upstream and downstream from the landfill. Recreational fisheries are located immediately 
downstream of Bradford Island. Subsistence fish harvesters, recreational anglers, and 
piscivorous birds and mammals are known to forage in the forebay. In summary, the three 
beneficial water uses at the site, or in close proximity to the site, are: 

• Aquatic habitat 

• Recreational fishing 

• Subsistence fishing 
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The purpose of the post-removal sediment investigation is to characterize the nature and extent 
of former waste and stormwater outfall-related contamination in the Bonneville Dam forebay 
area. The study area includes the forebays of the two powerhouses and the dam spillway, 
submerged areas adjacent to Bradford Island and Goose Island, the upland portion of Goose 
Island, and reference (i.e., background) areas located about I mile upstream from the dam 
complex. 

The investigation was designed to collect data necessary to meet the following goals: 

I. Estimate the nature and extent of sediment impacts in the immediate vicinity of 3 former 
in-water debris piles, 2 existing stormwater outfalls, and Bradford Island. 

2. Refine the conceptual model, and evaluate the upstream contributions to sediment 
impacts. 

3. Evaluate whether Goose Island soils could be a continuing source of contamination to 
nearby river sediments. 

4. Evaluate the possible connection between impacted sediment at Pile #1 and the PCBs 
identified in sediments on the south side of the island. 

5. Evaluate if contaminated sediment may have been transported and redeposited in the 
Bonneville Forebay Area. 

3.2 PROJECT APPROACH 

The project approach was described in detail in the Sampling and Analysis Plan, Post-Removal 
Sampling, Bonneville Dam Project, Cascade Locks, Oregon, Febmary, 2003 (URS, 2003b). In 
general, the selection of sediment samples was based on previous sample results, the former 
extent of the in-water debris piles, and the results of river flow modeling and inferred sediment 
accumulation areas. 

The sediment sampling locations were divided into three main groups: (1) source areas, (2) 
potential depositional areas, and (3) reference areas. Tissue sample collection (in the form of 
clams) was attempted at each of the sediment sampling locations in all groups. Ten river water 
samples were collected collocated with sediment samples. 

A sampling grid across the source areas (the three former m-water piles and the stormwater 
outfalls) was used to select sampling locations. Relatively low river flow areas, identified from 
river flow modeling results, were selected as likely sediment depositional and accumulation 
areas. The upstream reference area was selected based on modeling results characterizing the 
most upstream extent of the river flow reversal caused by the powerhouses and the spillway that 
could transport impacted sediment back upstream. Sample collection occurred at locations in all 
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three groups. The sample chemical analyses for the project were completed in a two-stage 
analytical process that is described below. 

3.2.1 Stage 1 Analytical Program 

The stage 1 chemical analysis consisted of analyzing surface sediment samples co11ected within 
the four known source areas and the upstream reference area. These samples were analyzed for 
the fu]) suite of parameters established in the SAP, including: polychlorinated biphenyls (PCBs), 
23 metals, butyltins, pesticides, semivolatile organic compounds (SVOCs), gasoline, diesel, and 
heavy oil range organics, total organic carbon (TOC), and grain size. The remainder of the 
sediment samples collected and all of the tissue samples were archived for possible future 
analysis. 

The analytical results from the source areas were compared to the results obtained from the 
reference area using a statistical approach to develop a COI list. 

3.2.2 Stage 2 Analytical Program 

The stage 2 chemical analysis consisted of analyzing a11 archived sediment samples for analytes 
on the COi list. The analyte list included nine metals, three PCB Aroclors, 10 polycyclic 
aromatic hydrocarbons (PAHs), and bis(2-ethylhexyl)phthalate (BEHP). The archived sediment 
samples were also analyzed for TOC and grain size. 

The archived tissue samples were not analyzed as part of the Stage 2 program. 
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The post-removal sediment investigation sampling activities were conducted over the period 
March 3 to April 10, 2003, and included the collection of sediment, tissue, and surface water 
samples. Sampling locations and analyses are summarized on Table 4-1. Sampling locations are 
also shown on Figures 4-1 and 4-2. The sample collection methodology was presented in the 
Stage l Report (URS, 2004) and is briefly summarized below. The sample collection forms are 
presented in Appendix A. 

4.1 SEDIMENT 

The sediment samples were collected from the source area, depositional (including Goose Island 
samples), and reference locations. Surface sediment was collected at 124 stations. With the 
exception of three locations, subsurface samples could not be collected using either the diver or 
box-core sampling techniques as sediment thickness was generally less than 3 inches. A total of 
127 primary sediment samples were collected, including 3 subsurface samples. 

Sediment samples were collected using one of two methods: a box core or with diver assistance. 
Sample collection in the depositional areas was first attempted with a box core. If adequate 
sediment sample volume was not present at any of the depositional locations, a diver was 
deployed to collect a sample at a field-determined location. The diver used a stainless steel 
spoon to co1lect sediment from between the coarser grained material (i.e. cobbles) and placed the 
sediment directly into the sample container. The container was positioned down current in an 
attempt to capture resuspended fines. Where possible, the diver used the sample container as the 
sampling device to minimize the amount of resuspended fines. Of the 124 sediment stations, the 
box core was able to be used at 28 stations to collect surface samples. The remaining 96 stations 
required diver assistance to obtain a surface sediment sample. 

Source Area Samples 

The source area samples were collected to evaluate the extent of sediment impacts in the vicinity 
of the former debris piles (Piles #1 through #3) and the storm drain outfalls. A total of 87 source 
area sediment samples were collected. Figure 4-1 depicts the source area sampling locations. A 
description of the source area is presented in the Work Plan, Post Removal Sampling, Bonneville 
Dam Project, Cascade Locks, Oregon (URS, 2003b). The temporal sediment samples collected 
within Pile #1 and Pile #2 were designed to confirm that PCB concentrations had decreased if the 
stage 1 sediment sample results indicated low to non-detectable concentrations of PCBs. The 
temporal samples were not analyzed, since their intended purpose is no longer needed. 

Depositional Samples 

Depositional areas in the vicinity of the forebays were identified based on bathymetry data, the 
results of hydraulic river flow modeling, sediment grain size data from previous investigations, 
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and locations relative to the source areas (i.e., former waste pile locations and storm water drain 
outfalls). Sediment samples were collected at 17 locations within the suspected depositional 
areas to evaluate whether contaminated sediments from the source areas are transported and 
deposited in these low-energy environments. Two soil samples were also collected on Goose 
Island to evaluate whether the island is a continuing source of contamination. All depositional 
area samples were analyzed for the COI analyte list identified during the stage 1 laboratory 
analysis. Figure 4-2 depicts the depositional area sampling locations. 

Reference Samples 

Twenty surface sediment samples were collected upstream of the dam fore bay to evaluate the 
concentrations of COis common to the source areas. The locations were upstream of the forebay 
flow reversal areas identified during hydraulic modeling of the forebay. Figure 4-2 depicts the 
reference area sampling locations. 

All sediment reference samples were analyzed for the full suite of parameters. 

4.2 BIOLOGICAL TISSUE 

The freshwater clam Corbicula fluminea was collected during this investigation in the event that 
a risk assessment should be conducted and site-specific biota-sediment accumulation factors 
would be calculated. Because a risk assessment will not be conducted at this time, the tissue 
samples were not analyzed. The rationale used by the USACE to not analyze the archived tissue 
samples is documented in the technical memorandum "Rationale for Evaluation of Archived 
Clam Tissue Sample Analysis Bradford Island Sediment Remediation'', dated May 6, 2004 (URS, 
2004a). Comments from DEQ on the technical memorandum have been received by the 
USACE, and are being reviewed at of the time of the submittal of the Stage 2 Data Report. 

4.3 SURF ACE WATER 

The surface water sampling was conducted to generate data that may be used to evaluate the 
potential for direct toxicity for aquatic invertebrates and to estimate the transfer of dissolved 
chemicals into fish tissue. Although the water samples were analyzed for physical parameters, 
they were not evaluated further as part of the Stage 2 analysis. Since the cleanup strategy is to 
accomplish a second removal action prior to conducting a risk assessment, this analysis was not 
necessary at this time. 

Surface water samples were collected after all sediment samples were collected. Water sample 
locations were selected where sediments were relatively fine-grained. Samples were collected 
using a peristaltic pump with the tubing intake placed approximately 5 feet above the river bed. 
The samples were submitted for laboratory analysis for the following physical parameters: pH, 
total suspended solids, dissolved organic carbon, biochemical oxygen demand, chemical oxygen 
demand, and total hardness. The following parameters were measured in the field using a flow
through cell using a multi parameter probe: pH, temperature, conductivity, oxygen reduction 
potential, dissolved oxygen content, and turbidity. 
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Surface water samples were collected at the following sediment locations: DP-127, DP-124, Sl-
50, S l-41, SI-38, DP-122, GI-115, DP-125, RF-96, and RF-104. 
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Quality control (QC) procedures implemented during this project were consistent with the 
requirements of the work plan and the sampling and analysis Plan (URS, 2003b & 2003c) and 
USACE's Engineer Manual-200-1-3, Appendix I: Shell for Analytical Chemistry Requirements 
(USACE, 200la). Team members worked closely with the project laboratory (Analytical 
Resources, Incorporated [ARI]) to ensure that sample handling and analysis followed the 
procedures and QC criteria described in the QAPP. The quality control activities for the stage 1 
samples are documented in the Post Removal Sediment Investigation, Stage 1 Data Report 
(URS, 2003a). The quality control activities for the stage 2 samples are documented below. 

Complete documentation records for the sampling activities were maintained during the field 
events. This documentation is provided in Appendix A. URS staff maintained sample custody 
in the field and during sample transportation. Sample containers, supplied by the laboratory, 
were appropriate for the analyses requested. The laboratory forwarded the sample receiving 
documentation to URS upon receipt of the samples. ARI subcontracted the grain size analysis to 
Rosa Environmental. 

5.1 FIELD QUALITY CONTROL SAMPLES 

Six field duplicate samples were collected and analyzed as part of the stage 2 sampling event. 
The field duplicate samples were collected and analyzed to evaluate field sampling techniques as 
well as internal laboratory techniques. The field duplicate samples were submitted blind to ARI, 
with a sample number that was indistinguishable from the primary sample. Data for the field 
duplicate samples are presented in Table 5-1. 

Temperature blanks (tap water) were included in each cooler to measure the cooler temperatures 
upon arrival at the laboratories. One temperature blank was prepared and submitted to ARI with 
each cooler. 

Eleven rinsate blanks associated with sediment sampling and eleven rinsate blanks associated 
with tissue sampling were collected. Field equipment rinsate blanks were collected to assess 
potential contamination from sampling instruments used to collect and transfer samples. One 
equipment rinsate blank per 20 samples or at least one per week per collection procedure were 
collected. 

5.2 LABO RA TORY QUALITY CONTROL SAMPLES 

Prior to receiving samples, ARI reviewed the QAPP that included method-specific and project 
specific QC criteria, (such as QC sample frequency, quality control limits, and corrective action 
procedures). Laboratory QC was accomplished by analyzing initial and continuing calibration 
standards, method blanks, surrogate spikes, laboratory control samples (LCS), matrix spikes 
(MS), matrix spike duplicates (MSD), and laboratory duplicate samples. 
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Definitive chemical data (with the exception of the grain size and total solids) submitted to ARI 
for sediment and water samples were either validated or reviewed. URS conducted a limited 
data validation on all the data with the exception of PCB data using procedures identified in the 
EPA guidance National Functional Guidelines for Organic Data Review ( 1999a) and National 
Functional Guidelines for Inorganic Data Review (2002) as applicable to the analytical methods 
and the QAPP. The limited data validation included review of the following: 

• Compliance with the QAPP 

• Sample preservation and handling procedures 

• Holding time conformance 

• Instrument calibration 

• Method blank analysis 

• Laboratory duplicate precision 

• MS/MSD and LCS/LCS duplicate (LCSD) precision and accuracy 

• Surrogate percent recoveries 

• Practical quantitation limits (PQL) 

• Data completeness 

• Data qualifiers assigned by the laboratories 

URS subcontracted the validation of PCB data to DMD, Inc. (DMD). DMD validated 100% of 
the PCB data using procedures identified in the EPA guidance National Functional Guidelines 
for Organic Data Review (1999a) as applicable to the analytical methods and the QAPP. 
Validation included verification and review of the above limited data vaJidation components in 
addition to the identification of individual analytes and a determination of the correctness of 
calculated results. 

The fol1owing qualifiers were assigned as appropriate to results based on the data review: 

u 
J 

UJ 

The analyte was analyzed for but was not detected above the reporting limit. 

The analyte was positively identified; the associated numerical value is an 
estimate of the concentration of the analyte in the sample. 

The analyte was not detected above the sample-reporting limit. However, the 
reporting limit is approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the analyte in the 
sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze 
the sample and meet quality control criteria. The presence or absence of the 
analyte cannot be verified. 
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Qualifiers modify the usefulness of the individual values to which they are assigned. Estimated 
values are still usable. 

Validated data are presented in Appendix B and the data validation report provided by DMD and 
the data review summary report provided by URS are both presented in Appendix C. The data 
validation report by DMD is attached to the data review summary report in the appendix. 

5.4 DAT A QUALITY ASSESSMENT 

The following subsections are based on the results of the data validation for PCBs and the 
limited data validation for the remaining analyses. These subsections provide an evaluation of 
the chemical data for representativeness, accuracy, analytical precision, comparability, and 
completeness. Representativeness was evaluated by examining COC documentation and 
verifying that the requested sample analyses were performed within method specified holding 
times. Respresentativeness as discussed in the following section pertains only to analytical data 
and does not take account of the sampling design. Accuracy was evaluated by reviewing 
instrument performance and the recovery of compounds added to the samples and blanks 
(surrogates, internal standards, MS, LCS). Additional potential bias is quantified by the analysis 
of calibration standards and blank samples (e.g., method, equipment rinsate, and trip blanks). 
Precision was evaluated by comparison of results for primary, field duplicate, and laboratory 
duplicate analyses, LCS/LCSDs, and MS/MSDs. Comparability was evaluated by examining the 
laboratory PQLs. Completeness was determined by calculating the percentage of acceptable 
data. Table 5-2 summarizes the data qualified as a result of the validation and identifies the 
reason for the qualifier. 

ARI provided EPA Contract Laboratory Program-type or comparable deliverables for all 
submittals. Documentation provided by ARI was sufficient to allow validation and evaluation of 
the data. Validated data are presented in Appendix B. 

5.4.1 Representativeness 

All samples were handled and delivered to the laboratory according to chain-of-custody 
procedure. The samples were sealed in plastic bags and packed in coolers with ice. Laboratory 
measurement of temperature blank bottles (one per cooler) indicated temperatures within the 

range of I °C to I0°C for all samples. All samples were held on ice from collection to analysis. 
Sediment and tissue samples that were analyzed as part of the stage 2 analytical program were 
archived at laboratory. The samples were stored at -20 degrees Celsius. Regional guidance 
identifies a recommended maximum holding time of I year at -20 degrees Celsius (PSEP, 1996). 
The samples were analyzed within the recommended hold-time. 
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The laboratory performed initial multipoint calibrations for all target and surrogate compounds 
as required. Instrument tuning standards, initial calibrations (ICAL), and continuing calibration 
verifications "(CCV) were analyzed at the proper frequency and at the appropriate concentrations 
required by the methods. Each day samples were analyzed, the laboratory analyzed calibration 
standards at a concentration equivalent to the mid-range initial calibration standard. 

Calibration acceptance criteria were reported as the relative response factor (RRF), percent 
relative standard deviation (%RSD), and/or the coefficients of determination (r2) for the ICAL, 
and as percent difference (%D) for the CCV. No data required qualification based on initial and 
continuing calibration performance. 

5.4.2.2 Blanks 

Calibration blanks (metals only) and method blanks were used to check for laboratory 
contamination and instrument bias. The laboratory analyzed at least one method blank for each 
analysis and for each batch per method requirements. The blanks were evaluated by reviewing 
laboratory-reported detections. No target analytes or compounds were detected above the PQLs 
in the method blanks or calibration blanks with two exceptions. BEHP was detected in a method 
blank associated with the 8270C SIM analysis. The associated sample results that were less than 
five times the blank concentration were qualified non-detect "U" at the reporting limit. The 
samples were qualified as summarized in Table 5-2. Aluminum was detected in the method 
blank associated with metals analysis by 6010B. The associated sample results were greater than 
ten times the blank concentration; therefore, data were not qualified. 

Field equipment rinsate blanks were collected to indicate potential contamination from sampling 
instruments used to collect and transfer samples. Low concentrations of total organic carbon 
were detected in two rinsate blanks. The levels detected were sufficiently low to not affect data 
quality of associated samples. 

Two compounds, BEHP and di-n-octylphthalate, were detected at low levels in one equipment 
rinsate blank (03047TRB08W) associated with tissue samples. Tissue samples have not yet been 
analyzed. The affect of the equipment rinsate blank contamination on data quality will be 
evaluated if tissue samples are analyzed. 

5.4.2.3 Surrogate Recovery 

Each sample analyzed for organic compounds was spiked by the laboratory with surrogates 
(system monitoring compounds). Because sample characteristics affect the percent recoveries of 
the target compounds as well as the spiked compounds, the surrogate recoveries are a measure of 
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accuracy for overall analysis of each individual sample. All surrogate recoveries were within 
control limits. 

5.4.2.4 Matrix Spike/Matrix Spike Duplicate 

MS/MSD samples were analyzed to assess the ability of the laboratory to recover the target 
compounds from the sample matrix. MS/MSDs or MS/laboratory duplicate samples were 
analyzed at a rate of five percent for each analysis as required by the respective methods. 

Data were evaluated for recovery of target compounds and relative percent difference (RPD) 
between the compound recoveries in the MS and MSD or laboratory duplicate. All recoveries 
and associated RPDs were within specification with the following exceptions. BEHP was not 
added to the matrix spike samples for one analytical batch. All other spikes for this analytical 
batch were within control limits, and the recoveries for this analyte were within control limits for 
all other analytical batches. Data were not qualified. The MS recovery for lead was above the 
criteria. For samples associated with this MS, detections are qualified "J" due to a potential high 
bias. 

All other MS/MSD recoveries and relative percent differences were within control limits. 

5.4.2.5 Laboratory Control Spike/Laboratory Control Spike Duplicate 

LCS samples were used to monitor the laboratories' day-to-day performance of routine analytical 
methods, independent of matrix effects, and to assess laboratory accuracy for the target 
compounds. LCS samples were also used to identify any background contamination of the 
analytical system that may have lead to the reporting of elevated concentration levels or false
positi ve measurements. LCSDs were used to evaluate the precision of the analytical system. 

The laboratory analyzed at least one LCS per sample batch per analytical method with one 
exception. BEHP was not added to the laboratory control spike for one analytical batch. All 
other spikes for this analytical batch were within control limits, and the recoveries for this 
analyte were within control limits for all other analytical batches. Data were not qualified. 

All LCS data reviewed were within laboratory control limits. 

5.4.3 Precision 

5.4.3.1 Second Column Con.finnation 

Second column confirmations performed on PCB analyses employing GC were within specified 
limits. 

5.4.3.2 Field Duplicates 

Six field duplicates were collected to evaluate field variability and the representativeness of the 
sample aliquots. The project-specific criteria for field duplicate RPD is ~50 percent. Table 5-1 
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contains the results of the field duplicate sample evaluation. The relative percent difference was 
not calculated if the results were less than five times the reporting limit. If one result (either 
primary or duplicate is greater than five times the reporting limit, the reporting limit was used to 
calculate the relative percent difference. The primary and field duplicate results that exceeded a 
relative percent difference of 50% were qualified as estimate "J". Comparability is as follows: 

• The depositional field duplicate pair at location DP-128 showed good comparability with the 
exception of the results for the grain size analysis. The primary sample exhibited higher silt 
and clay results than the field duplicate. 

• The goose island field duplicate pair at location GI-113 showed good comparability. 

• The four source area field duplicate pair (at locations S2-56, S2-67, TR-5, and TR-13) 
comparability is summarized as follows: 

• Elevated RPDs were calculated at three of the four source area field duplicate pairs in the 
grain size analysis. 

• Only one metals result (chromium) exhibited a slightly elevated RPD (50%) in one 
location (S2-56). 

• The PCB-Aroclor 1254 field duplicate pair results at location S2-56 differed by an order 
of magnitude. This is likely due to the fact that the impacts are spatially heterogeneous and 
elevated concentrations can occur in very small isolated areas. 

• At two locations (S2-67 and TR-5) PAHs were not-detected in one sample but were 
detected at concentrations greater than five times the reporting limit in the duplicate pair. 

5.4.3.3 Laboratory Duplicate 

The RPD for all laboratory duplicate samples including MS/MSD pairs, LCS/LCSD pairs, and 
sample duplicates were within specified control limits. 

5.4.4 Comparability 

Comparability is the degree to which the data from one study can be compared to data from other 
similar studies, reference values (such as background), reference materials, and screening 
criteria. The laboratory followed the EPA-approved analytical methods delineated in the QAPP. 

Project PQL requirements presented in the OAPP were based on the laboratories' technical 
abilities. The laboratory qualified concentrations detected below the PQLs with a "J" qualifier to 
indicate that the detected concentrations were less than the lowest calibration standard and were 
estimated. 

The quantitation limit goals specified in the SAP were achieved for non-detect analytes. 

5.4.5 Completeness 

Total completeness for this sampling event is 100 percent. 
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The data presented in Appendix B (Tables B-1 through B-10), with associated qualifiers, are 
acceptable and have met the project objectives. 
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The stage 2 analytical program consisted of analyzing surface and subsurface sediment samples 
collected within the source areas (the three former piles and at the stormwater drain outfalls) and 
potential depositional areas. The samples were analyzed for a list of parameters determined to be 
CO Is after evaluation of Stage I data. COis include: PCBs as Aroclors, metals (nine), and 
PAHs. BEHP is a COI in the stormwater drain outfall area only. 

6.1 STATISTICAL ANALYSIS 

This section describes the statistical methodology used to analyze the stage l and stage 2 data 
and provides a detailed discussion of the statistical results. The main objectives of this statistical 
analysis are to: 

• Assess whether chemical concentrations in sediments from the source area are significantly 
higher than those concentrations in the reference area based on the additional data from the 
stage 2 analytical results, and 

• To refine the COi list that was developed using only the stage l analytical results, based on 
updated statistical results using both the stage I and stage 2 results. 

6.1.1 Stage 1 COi Elimination 

The following analytes were included as Stage 1 COis, but were not included in the Stage 2 
analysis for the following reasons: 

• Total petroleum hydrocarbons as diesel and motor oil were not included for Stage 2 analysis 
because the constituents in these mixtures are already included as COis. 

• Iron and manganese were not included in the Stage 2 analysis because they are essential 
nutrients. 

• Di-n-butylphalate it is not detected above the screening level value and is not a 
bioaccumulative compound; therefore, di-n-butylphalate was not included in the Stage 2 
analysis. 

In addition, PCB Aroclor 1248, acenaphthene, and fluorene were not detected in greater than 5% 
of the stage 1 and stage 2 samples (See Appendix D) and are therefore eliminated as CO Is 
(USEPA 1989 and DEQ 2000a, 2001). 

6.1.2 Overview of Statistical Analysis Methods 

Two main groups of statistical analysis methods were used: exploratory data analysis (EDA), and 
hypothesis testing. These methods are similar to those used in the stage 1 analysis. The 
statistical analysis was performed only on those analytes for which stage 2 results were available, 
that is, analytes in the preliminary COi list based on the stage I analysis, except diesel, TPH (as 
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motor oil), iron, magnesium, and di-n-butyl phthalate (see discussion in Section 6.1.l on these 
analytes). The following sections identify the specific methods used in each group and describe 
for each method its purpose, key assumptions, and guidelines for the interpretation of results. 

6.1.2.1 Exploratory Data Analysis 

Prior to conducting any formal statistical analysis, it is useful to perform an EDA to develop a 
sound qualitative understanding of the major data trends and limitations. The results of EDA are 
used to form preliminary conclusions that would be confirmed with formal statistical tests and to 
identify the most appropriate statistical tests to apply. Both graphical and numerical data 
summaries are prepared for both raw as wel1 as log-transformed data to guide the selection of the 
appropriate statistical tests. For purposes of EDA, it is reasonable to replace non-detect values 
with half the method detection limits. 

Useful graphical displays of data include box-and-whisker plots, histograms, and normal 
probability plots. Box-and-whisker plots are useful to understand the key features of the 
distribution of a sample date set, including any anomalous observations ("outliers"), and also to 
display spatial and temporal variability in the sample data. Box-and-whisker plots are also 
prepared to show differences in the data distributions among the source and reference areas. 
Normal probability plots are useful to assess whether data can be assumed to be normally 
distributed. 1 

Numerical summaries include such statistics as sample size, frequency of detection, detection 
limit, mean, standard deviation, coefficient of variation, coefficient of skewness, minimum 
detection, maximum detection, different percentiles and interquartile range, and normality test 
results. These results provide measures of central tendency, dispersion, and skewness of the 
data, and can also be used to assess the normality of the data distribution. 

6.1.2.2 Methods of Hypothesis Testing 

Hypothesis testing refers to a category of statistical analysis methods that are used to choose 
between two competing statements or hypotheses. One is called the null hypothesis, denoted by 
Ho, and the other is called the alternative hypothesis, denoted by H1. The null hypothesis is the 
baseline condition that is assumed to be true in the absence of any data. If the data provide 
sufficiently strong evidence contrary to the null hypothesis, the null hypothesis is rejected and 
the alternative hypothesis is accepted. If the data do not provide sufficiently strong evidence, 
one cannot reject the null hypothesis. However, this does not necessarily mean that the null 
hypothesis is true; it only means that the available data are not sufficient to prove the alternative 

hypothesis. If the null hypothesis is not rejected, it is important to check the power of the test, 
which is defined as the probability that the test would be able to detect a specified minimum true 
difference from the condition defined by the null hypothesis. If the power of the test is 

1 Note that the Wilcoxon Rank Sum and Quantile tests described in the following sections do not require the 
assumption of normality. 
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sufficiently large, and the null hypothesis is not rejected, one can say with a high degree of 
confidence that there is no change in the condition defined by the null hypothesis. 

For this study, the hypothesis testing methods described in the USEPA Guidance document EPA 
230-R-94-004 (l 992a) were used. Section 6. l.3 describes the sequence of tests used, and the use 
of test results to draw valid conclusions. However, before conducting hypothesis testing, certain 
data-related issues need to be addressed. These issues are described below. 

6.1.2.3 Data Issues in Statistical Analysis 

The following data issues can affect the application of any statistical analysis methods: 

• Nondetects 

• Outliers 

• Data pooling 

A brief description of the nature of these issues and methods to address them follows. 

Nondetects 

Nondetects are measurements that are reported by the analytical laboratory as being less than the 
method detection limit. For EDA, the simple substitution method of replacing nondetects with 
half the method detection limit works well. However, for formal statistical tests, a more 
sophisticated method may be necessary. If the nondetects are less than 15 percent, resu1ts of 
statistical analysis are not sensitive to which particular method is used to address the nondetects. 
In this case, again the simple substitution method of replacing nondetects with half the method 
detection limit works as well as any more sophisticated method and hence is recommended 
(USEPA, 1989). If the nondetects are more than 15 percent, but less than 40 percent, the use of 
two nonparametric methods (Wilcoxon Rank Sum test and Quantile test) are recommended 
(USEPA, l 992a). If the nondetects are greater than 40 percent, but there are sufficient detects in 
the combined data between the source and reference areas, only the Quantile test is 
recommended (USEPA, 1992a). 

For the stage 2 data, there are 78 source area samples and 20 reference area samples, and hence a 
minimum of 13 detects in the combined data are required to achieve 5% significance level (see 
further discussion on significance level in the following sections). If neither Wilcoxon Rank 
Sum test nor Quantile test is applicable, the Contingency Table analysis may be used to test 
whether the detection rate is significantly different between the source and reference areas. 
These recommendations were folJowed for this study. 

Outliers 

Outliers are measurements that are unusually large relative to most of the measurements in the 
data set. The graphical methods used in EDA are generally adequate to decide whether a 
particular sample value appears to be suspect. If necessary, formal tests such as the Dixon test 
may be used to confirm the conclusions. However, no data should be excluded based on the 
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results of the outlier test alone. If a statistical outlier is identified, the data are checked for 
accuracy. If the checking identifies a physical reason that the data point is not reliable (e.g., 
there was a laboratory QC problem), the data point may be excluded from the statistical analysis. 
However, if no physical reason is identified, the data should not be excluded from the analysis. 

Data Pooling 

During the stage l analysis, each of the three piles and the drain outfalls area was analyzed 
separately. The sample size was small in each of the source areas (6 samples), and hence the 
power of the statistical test was limited, which resulted in a relatively high false positive 
probability. In the stage 2 analysis, samples were collected around and in between each of the 
three piles and the drain outfalls area, and the sample locations were spatially dispersed across 
the entire source area. For purposes of conducting the statistical analysis, all source area samples 
were pooled together to compare with samples from the reference area in this stage of analysis. 
This was deemed appropriate since the protectiveness of the IRM would likely be estimated 
using the entire source area. That is, the exposure to contamination was assumed to be averaged 
over all source areas. Therefore, the average concentration combined over all source areas 
would be of concern. Even if a spatial pattern of contamination were to exist, it was assumed 
that the exposure would not be limited only to that area. The number of samples in each source 
area is approximately proportional to the size of that area, and hence, the simple average of the 
pooled data is valid to use when a11 source areas represent a single exposure area. 

6.1.3 Step-by-Step Procedure for Comparing Source Area to Reference Area 

The flowchart following shows the sequence of steps in comparing chemical concentrations in 
the source area to those in the reference area. 
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The main steps are: 

1. Conduct the WRS test when feasible. 

2. Evaluate the results of the WRS test. 

3. Conduct the Quantile test if necessary and feasible. 

4. Evaluate the results of the Quantile test. 

5. Evaluate the power of the combined tests if necessary. 
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6. Conduct Contingency Table analysis if WRS and Quantile tests are not feasible. 

7. Draw appropriate conclusions. 

A description of how each step was conducted is presented below. The results of the analysis are 
presented in Section 6.1.4. 

6.1.3.1 Step 1: Conduct WRS Test When Feasible 

This test is used to evaluate whether the median of the source area population is higher than that 
of the reference area population. The USEPA (l 992a) report recommends that this test be used 
only when the nondetects in each data set are no more than 40 percent. Because the WRS test is 
nonparametric, it does not require that data sets be normally distributed. The WRS test only 
requires that the two data distributions be similar in shape. The assumption of similar shape was 
verified by inspecting the box-and-whisker plots of the two data sets. Since the sample size of 
the reference area is small (n=20), the box-and-whisker plots are more useful (as opposed to 
histograms) to compare the shape of distribution. 

The two-sample t test could be used instead of the WRS test if the two data sets are normally 
distributed and if no measurement is a nondetect. However, the USEPA (l 992a) report suggests 
that the WRS test should be preferred to the t test because it would have about the same or more 
power than the t test for most types of distribution. Because most data sets for this analysis did 
not pass the normality test and/or contained nondetects, and the use of a consistent method for all 
analytes would be desirable, the WRS test was used for all comparisons. The t test could be used 
in the future if the underlying assumptions could be verified with a high degree of confidence. 

Following the USEPA (l 992a, 2000) guidelines, the null and alternative hypotheses are defined 
as follows: 

Null hypothesis, Ho: Source area median concentration is less than or equal to reference area 
median concentration 

Alternative hypothesis, H1: Source area median concentration is greater than reference area 
median concentration. 

These definitions conform to Background Test Form 1 as described in the USEPA (2002) 
guidance document. 
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The test also requires the specification of acceptable probabilities of a false positive error (a) 

and a false negative error(/]). For the hypotheses described above, the probabilities of the two 
decision errors are defined as follows. The probability of a false positive error is the probability 
of incorrectly concluding that source area concentrations are higher than the reference area 
concentrations when, in fact, they are not. This error is also referred to the false rejection error 
or Type I error, and (1-a) is termed the confidence level for the test. The probability of afalse 
negative error is the probability of incorrectly concluding that source area concentrations are no 
different than the reference area concentrations when, in fact, they are higher by a specified 

magnitude, Ll. This error is also referred to as the false acceptance error or Type II error, and ( 1-
/J) is termed the power of the test to detect the specified difference, L1. 

The consequences of the false negative error are potential adverse impact to human health and 
the environment, while those of the false positive error are potentially unnecessary site 
investigation and remediation. Following the USEPA (2002) guidelines and given the sample 
size of the source and reference areas, the following values for overall aand fl were used for this 

stage 2 study: a 0.05 (i.e., confidence level of 95 percent) and fl= 0.1 (i.e., power of 90 
percent). While the power remains the same as in the stage 1 analysis, the confidence level has 
significantly increased due to additional stage 2 samples (increase in sample size), as well as 
combining the three piles and drain outfalls area into one source area (i.e., treating the entire 
source area as one exposure unit). Thus, the false positive error is significantly reduced. The 

value of fl is associated with a specific increase, Ll, over the reference area. Published tables for 
the WRS test (USEPA, l 992a) provide values of power (1-f3) as a function of the ratio t:../o-, in 
which o- is the standard deviation of reference data. The standard deviations of reference data for 
key analytes were reviewed relative to their respective risk-based levels. Based on this review, it 
was judged that an increase in analyte concentration of about one standard deviation above the 
average reference value would be of concern and hence should be detected with a high level of 
confidence (such as 90% ). For this study, therefore, a target of 90% power to detect an increase 
(Ll) of one standard deviation was selected. 

It should be noted that because the Quantile test will be conducted (see Section 6.1.3.3) 

whenever the WRS Test is feasible, effectively, each WRS test is conducted at a= 0.025. 
Further discussion on a level is included in the next step (see Section 6.1.3.2). 

6.1.3.2 Step 2: Evaluate Results of the WRS Test 

If the significance level (p) of the WRS test is less than the specified a, the null hypothesis is 
rejected and it is concluded that the site concentrations are higher than the reference 
concentrations. If p is equal to or greater than the specified a, the null hypothesis is not rejected 
and it is concluded that the site concentrations do not appear to be higher than the reference 
concentrations. In this case, the Quantile test is applied as described in next step. 

If the null hypothesis is not rejected, it is also necessary to evaluate the power of the test The 
objective is to assess whether one could detect with a probability of (1-/J) an increase in the 
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median concentration equal to one standard deviation of the reference data. Section 6.1.3.5 
describes the evaluation of the power of the WRS (and Quantile) test. 

The USEPA (1992a) document recommends that when both WRS and Quantile tests are used, 
the overall a level for the two combined tests should be first specified. Then, each test should be 
conducted at one-half the overall a level. This recommendation was followed in this analysis. 

Since the overall a level was specified to be 0.05 (Section 6.1.3.l ), the a level for each of the 
two tests was set to 0.025. When only one test (i.e., the Quantile test) could be used, aof 0.05 
was used. Note that when the WRS test could be used, it was also possible to use the Quantile 
test. However, in those cases in which the nondetects were more than 40 percent, the WRS test 
could not be used. For these cases, the Quantile could be used if the number of detects in the 
combined source and reference areas were at least 13. This minimum number of detects for the 
Quantile test was based on achieving the specified a level (USEP A, l 992a). 

6.1.3.3 Step 3: Conduct the Quantile Test If Necessary and Feasible 

Similar to the WRS test, the Quantile test is also nonparametric and hence does not require the 
assumption of a normal distribution. Also, the Quantile test can be used even when the data 
contains a large proportion of nondetects. 

While the WRS test evaluates differences in the medians of two populations, the Quantile test 
evaluates differences in the upper tails of the two populations. Therefore, the WRS test is more 
powerful when the entire source area population is shifted to the right of the reference area 
population. Conversely, the Quantile test is more powerful than the WRS test for detecting when 
only a small portion of the source area data has higher concentrations than those in the reference 
area (USEPA, 1992a). The combined WRS and Quantile tests are effective in detecting shifts in 
both the entire source area population as well as in the tail of the population. 

Following the USEPA (1992a) guidelines, the null and alternative hypotheses for the Quantile 
test were defined as follows: 

Null Hypothesis, Ho: Source area population is below or identical to the reference area 
population. 

Alternative Hypothesis, H1: Source area population is shifted to the right of the reference area 
population. 

As in the case for the WRS test, applying the Quantile test requires one to specify the acceptable 
probabilities of the two decision errors.false positive error (a) and false negative error (/J). The 
false positive error probability was set equal to 0.05 if only the Quantile test was used and to 
0.025 if both WRS and Quantile tests were used. The power (1-/JJ was set equal to 0.9 to detect 
a specified shift in the source area population. The shift was specified in terms of two 
parameters - the proportion of the source area, E, that was shifted compared to the reference area, 
and the normalized amount, LVa, by which the average concentration in the affected portion of 
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the source area was higher than the average reference area. Section 6.1.3.5 discusses the 
specification of these parameters and the evaluation of power for this study. 

6.1.3.4 Step 4: Evaluate the Results of the Quantile Test 

If the significance level (p) of the Quantile test is less than the specified a, the null hypothesis is 
rejected and it is concluded that the concentrations in some portion of the source area are higher 

than the reference concentrations. If p is equal to or greater than the specified a, the null 
hypothesis is not rejected and it is concluded that the site concentrations do not appear to be 
higher than the reference concentrations. If both the WRS and Quantile tests show that source 
area population is no higher than the reference area population, the combined power of the two 
tests is evaluated as described in the next step. 

6.1.3.5 Step 5: Evaluate the Power of the Combined Tests if Necessary 

If neither of the WRS and Quantile tests shows a significant increase in the source area 
concentrations over the reference area concentrations (i.e., neither test rejects the null 
hypothesis), one needs to evaluate whether the tests are powerful enough to arrive at the correct 
conclusion when, in fact, the source area population is shifted to the right of the reference area 
population by some minimum specified amount. Because each test would have the opportunity 
to detect an increase in the source area concentrations, the power of the combined test would be 

higher than each individual test If we let fJ1 denote the false negative error probability of the 
WRS test and th denote the false negative error probability of the Quantile test, the approximate 

false negative error, fl of the two combined tests, can be calculated as: 

fJ = /31/h 
Then, the power of the two combined tests is given by: 

Power of the two combined tests= 1 - /31/h 
If the combined power is less than the minimum specified power, additional samples may be 
recommended to achieve adequate power. 

The calculation of the exact power of the WRS and Quantile tests is very difficult (USEPA, 
2000). The US EPA (l 992a) report includes tables of the power of both tests. However, these 
tables only cover the situations when the sample sizes for the source area and reference area are 
the same. For this study, the sample sizes for the two areas are different (20 for the reference 
area and 78 for the source area). Therefore, the published tables could not be directly used. 
However, they are expected to provide a reasonable approximation to the actual power values if 
a conservative sample size is chosen. A sample size of 20 in each area was selected for 
estimating the approximate power values of both the WRS and Quantile tests. Because of this 
conservative assumption, the calculated combined power of the two tests should be considered to 
be the minimum power (i.e., Power of the two combined tests > 1 fJ1/h). 
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The other parameters required to evaluate power of the WRS or Quantile test are Type I error 
probability (a), the proportion of source area that could be assumed to be shifted (E), and the 
relative amount of shift (&"cry. As stated in Section 6.1.3.2, awas set equal to 0.025 when both 
WRS and Quantile tests were used and to 0.05 when only the Quantile test was used. The 
parameter Ewas set equal to 1.0 for the WRS test, because for this test the entire data distribution 
in the source area is assumed to be shifted to the right of the data distribution in the reference 
area. For the Quantile test, a visual examination of the box plots of the reference and site data 
sets show about 30 to 60 percent of the source area may be shifted to the right of the reference 
area data for those analytes for which the test showed no significant result. Based on this result, 
E was set equal to 0.5 for the Quantile test. The power calculation is not too sensitive to this 
assumed value of 0.5 for£. If a lower value of 0.3 were assumed for£, the loss of power for the 
WRS test would be only about 2%. As stated in Section 6.1.3.1, the relative amount of shift, 
LVo-, was set equal to 1 for both tests. 

Using these parameters in Table A.3 in the USEPA (l 992a) report and assuming both WRS and 
Quantile tests are used (i.e., aof 0.025), the powers of the WRS and Quantile tests were found to 
be 0.850 and 0.202, respectively. Then, the combined power under both tests would be equal to 

or greater than (I (1-0.850) x (1-0.202)) = 0.88. This value is close to 90 percent, the specified 
criterion, and hence in this case, one may consider that the power requirement is met. 

When the Quantile test is used alone, the appropriate ais 0.05. Using a sample size of 20 in 
each area, the USEPA tables list the power of the test to be 0.310. This is a conservative 
estimate because the sample size in the source area is much greater than 20. Nonetheless, it is 
believed that the power of the Quantile test, when used by itself, would be inadequate. In this 
case, results from the exploratory data analysis and from the examination of detection rates 
would be used to qualitatively evaluate the validity of Quantile test result (that there is no 
significant increase in the source area concentrations over the reference area concentrations). 

6.1.3.6 Step 6: Conduct Contingency Table Analysis if WRS and Quantile Tests Are Not 
Feasible 

When the number of detects is inadequate to conduct the WRS and Quantile tests, one can 
conduct the Contingency Table analysis to test whether the detection rates are significantly 
different between the reference and the source areas. This test is also conducted at aof 0.05. If 
there are significantly more detects in the source area given a sample size, the test will return a p
value less than 0.05 and one can conclude that the source area concentrations are significantly 
higher than those of reference area. The use of contingency tables requires that the detection 
limits for the reference and site areas be the same or nearly the same. This assumption was 
confirmed for those for which the contingency tables were used. 
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The steps described above are applied to each analyte for which data are collected in stage 2. 
The results of the tests are used to draw appropriate conclusions regarding the differences 
between the source and reference area for the analyte. Three different conclusions may be drawn 
for each analyte: 

If either the WRS test or the Quantile test or the Contingency Table analysis shows a significant 
result (i.e., the p value of the test is less than the specified a, and the null hypothesis is rejected), 
one can conclude that the concentrations in the source area are higher than those in the reference 
area. If none of the tests shows a significant result, valid conclusions depend on the power of the 
test(s). If the power of the test(s) is adequate, one can conclude that the concentrations in the 
source area are no higher than those in the reference area. If the power of the test(s) is 
inadequate, one can conclude that the concentrations in the source area appear to be no higher 
than those in the reference area, but more data would be needed to confirm this conclusion. 

6.1.4 Results and Discussion 

The results are organized into two major sections. Section 6.1.4.1 presents results of the 
exploratory data analysis (EDA) and discusses the major findings of this analysis. Section 
6.1.4.2 presents results of hypothesis testing and discusses conclusions regarding whether the 
concentrations in the source area are significantly higher than those in the reference area. 

6.1.4.1 Results of Exploratory Data Analysis 

Numerical and graphical results of exploratory data analysis (EDA) are reported in Appendices 
D and E, respectively. 

Appendix D contains the summary statistics of the in di vi dual data sets for the source and 
reference areas. The summary statistics includes the following information for each data set: 

• Number of samples 

• Detection rate (i.e., the percent detect values) 

• Mean (only if the detection rate is at least 85%) 

• Standard deviation (only if the detection rate is at least 85%) 

• Minimum, 25th percentile, median, 75th percentile, and maximum values 

As was noted in Section 6.1.2.1, nondetects for purposes of EDA were replaced with half the 
method detection limit. 

Appendix E contains side-by-side box-and-whisker plots of the data sets for each detected 
analyte for the source and reference areas. 
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1. The source area concentrations of about one-third of the analytes are substantially higher 
than those in the reference area. Results of the formal tests (i.e., WRS and Quantile) will be 
used to confirm these trends. 

2. About 90% of the data sets do not appear to be normally distributed, based on the Shapiro
Wilk W test and visual inspection of histograms. In addition, PCBs (the driver for the 
removal action) were 100% nondetects in the reference area, and most SVOCs were more 
than 75% nondetects in the source or reference area; thus, a parametric assumption could not 
be verified with sufficient confidence. For this reason, nonparametric methods (WRS and 
Quantile tests) were used in this analysis. 

3. The box-and-whisker plots do not show evidence of presence of outliers in any of the data 
sets, except for one data point in the source area for copper. Furthermore, because the 
nonparametric methods use only ranks of the data and not their actual values, they are not 
sensitive to outliers. Thus, all data points (including the elevated copper concentration) can 
be included in the statistical analysis without having to worry about the influence of any 
outliers. 

4. For thallium, more than 40 percent of the results were non-detects from the source area and 
hence the Quantile test was supposed to be used for hypothesis testing. However, there is a 
large number of results (from the combined dataset of source and reference areas) which are 
tied, and these tied results prohibit the appJication of Quantile test. Thus, only the 
Contingency Table analysis was used to compare the thallium concentrations between the 
source and reference areas. 

5. For bis(2-ethylhexyl)phthalate (BEHP), the stage 2 samples were analyzed only around the 
drain outfalls location, and no stage 2 results were available for locations around the three 
piles. Hence, the sample size for BEHP in the source area is 35, rather than 78 as for other 
analytes. Since there were more than 40 percent non-detects in the reference area, only the 
Quantile test was feasible for hypothesis testing. The number of detects required for this 
sample size (35 in source area, 20 in reference area) is 7 in order to achieve a false positive 
rate of 0.05 or below for the Quantile test. 

6. The correlation between percent fines and PCB concentrations (the driver for current plan of 
removal action) was investigated in the Stage I report, and the results showed that the 
correlation was not significant, based on the Spearman's rank correlation coefficient and 
visual inspection of scatterplot; and the grain size distributions were comparable between the 
source and reference areas. In addition, no significant positive correlation was found 
between metal concentrations and TOC content. These results suggest that there is no reason 
to consider adjusting PCB concentrations in the source area to account for any differences in 
grain size distribution between the source and reference areas. A geochemical approach was 
not performed for this study, as it is not in the current scope of work. 
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Tables 6-1 through 6-3 summarize the main conclusions of the source-to-reference area 
comparisons. Each table contains a distinct group of analytes based on the following criteria: 

Analytes with Higher Source Area Concentrations (Table 6-1) 

This table contains those analytes for which the source area concentrations exceed the reference 
area concentrations (i.e., either the WRS or Quantile test, or both show a significant result). This 
table is further divided into four sub-groups as follows: 

a)Both the WRS and Quantile tests show a significant result. 

These results suggest that the entire distribution of source area concentrations (including high 
values) for each analyte is shifted to the right of the distribution of the reference area 
concentrations. 

b )The WRS test shows a significant result, but the Quantile test does not. 

The significant result of the WRS test suggests that the distribution of the source area 
concentrations is shifted to the right of the reference area concentrations. Given the low power 
of the Quantile test by itself, the non-significant result of the Quantile test could be a "false 
negative" indication (i.e., failure to detect higher concentration in the source area). 

c )The WRS test does not show a significant result, but the Quantile test does. 

These results suggest that the source and reference area distributions are similar for most of the 
data, but the upper tail of the source area distribution is shifted to the right of the reference area 
distribution2

• 

d)Only the Quantile test was applied, and it shows a significant result. 

When the nondetects are more than 40 percent (in one or both areas), the WRS test could not be 
applied. But the Quantile test could still be applied if the combined data set had at least 13 
detects (for BEHP, at least 7 detects as discussed in Section 6.1.4.1). If the Quantile test showed 
a significant result, it would suggest that the upper tail of the distribution of the source area is 
shifted to the right of the reference area distribution. In addition, the entire distribution of the 
source area may also be shifted to the right when the detection rate is low only in the reference 
area. 

Analytes with Source Area Concentrations No Higher than Reference Area and Adequate 
Power (Table 6-2) 

This table contains those analytes for which both the WRS and Quantile tests could be applied 
and neither showed a significant result. As discussed in Section 6.1.3.5, the power of the tests in 

2 In the present analysis, there was no analyte for which both the WRS test and Quantile test were applied and the 
WRS test showed no significant difference, but the Quantile test showed a significant difference. If this were to 
happen, we would check the spatial distribution of concentrations to assess whether there was any zone of elevated 
concentrations and to develop an appropriate remediation plan. 
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this case may be considered to be adequate (i.e., approximately 90 percent). For these analytes, 
one can conclude with sufficient confidence that the source area concentrations do not exceed the 
reference area concentrations. 

Analytes with Source Area Concentrations Apparently No Higher than Reference Area, 
based on the Contingency Table Analysis, or 100% Non-detects in Both Source and 
Reference areas (Table 6-3) 

This table contains those analytes for which neither the WRS test nor the Quantile test could be 
applied because of very small number of detects, or 100% non-detects in both areas. For those 
analytes with a small number of detects, the Contingency Table analysis was used, and for each 
analyte, the conclusion was that the detection rate was not significantly different between the 
source and reference areas. In addition, all analytes for which the Contingency Table analysis 
was applied have a detection rate below or very close to 5%. As discussed previously, analytes 
detected less than 5% were determined to post no significant risk for environmental exposure; 
thus, these analytes are not included in the refined COi list described in Section 6.1.5, and the 
source area concentrations can be assumed to be no higher than those of reference area. For 
those analytes with 100% non-detects in both the source and reference areas, one can conclude 
that the concentrations are not significantly different between the source and reference areas. 

Additional details regarding the results of WRS test, Quantile test, and Contingency Table 
analysis are contained in Appendix D. The following information is included in this table: 

• Name of analyte group. The analyte groups listed are metals, PCBs, and SVOCs. 

• Name of analyte in each group 

• For each area, the number of samples, the number of detects, and detection rate (i.e., the 
percentage of all values that are detect). 

• Statistical test used 

• Significance level, p, for the WRS test, the Quantile test, and the Contingency Table 
analysis 

• Conclusion whether the concentrations in the source area are significantly higher than 
those in the reference area 

6.1.4.3 Source-to-Reference Area Comparisons for Major Analyte Groups 

This section discusses the major findings of the source-to-reference area comparisons for major 
analyte groups. 

Metals 

There are nine metals in the stage 2 analysis. Two metals, copper and lead, show significantly 
higher concentrations in the source area than the reference area. These two metals showed 
significantly higher concentrations in three out of four source areas during the stage 1 analysis, 
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and thus, the current evaluation, which considers the entire source area as one exposure unit, 
confirms that copper and lead concentrations are significantly higher in the source area and they 
should be retained in the COI list. The copper analysis was also conducted excluding one outlier 
data point (13,100 mg/kg at Sl-41); however, copper concentrations were still significantly 
higher in the source area. For the other seven metals, all except chromium, showed significantly 
higher concentrations in only one or two source areas (out of four) during the stage 1 analysis. 
With additional samples and combining the source areas together, they do not show significantly 
higher concentrations. For chromium, significantly higher concentrations were found in Pile #2, 
Pile #3, and Drain Outfalls during the stage 1 analysis, whereas in this stage, chromium 
concentrations appear to be not significantly higher in the combined source area, though the 

WRS test indicates that the non-exceedance is marginal (p-value of 0.044 and aof 0.025 for this 
test). Nevertheless, given the high power (90%) of the combined WRS and Quantile tests, 
chromium concentrations are not considered to be higher in the source area and hence not 
retained in the COI list. Therefore, only copper and lead were retained for further consideration. 

Polychlorinated Biphenyls (PCBs) 

With the exception of Aroclor 1248, 1254, and 1260, all other PCB compounds are nondetects in 
both the source and reference areas. Aroclor 1254 is all nondetect in the reference area, but is 
detected 99% in the source area. This result suggests that Aroclor 1254 concentrations are 
significantly higher in the entire source area than in the reference area. There is only one 
detection for Aroclor 1248 (140 ug/kg at location Sl-31), and five locations with detection for 
Aroclor 1260 (all in the drain outfall area). Given the small number of detects, the Contingency 
Table analysis was used for source-to-reference area comparison, and these two Aroclors were 
found to be not significantly higher in the source area and hence not to be retained in the COI 
list. 

Semi-Volatile Organic Compounds (SVOCs) 

With the addition of the stage 2 data, the SVOC compounds listed as CO Is following the stage I 
analysis continue to show significantly higher concentrations in the source area than the 
reference area, confirming the findings of stage I analysis. These compounds include 
benzo( a)anthracene, benzo(a)pyrene, benzo(ghi)perylene, benzo(k)flouranthene, 
benzo[b]fluoranthene, bis(2-ethylhexyl)phthalate, chrysene, fluoranthene, indeno(l ,2,3-
cd)pyrene, phenanthrene, and pyrene. Di-n-butyl phthalate, which was in the stage 1 COI list, 
was excluded from the stage 2 analysis because the detections are below its SL V. 

6.1.5 Refine COi List 

Using a comprehensive set of statistical methods, the initial list of COis developed during the 
stage I analysis is further refined, which includes any chemical from the source area that is 
higher in concentration than the reference area using all available information. The methods 
employed ensured that chemicals would be considered COis for the purpose of future post
remedial assessment if either their medians or upper end values were higher than reference area 
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concentrations. Table 6-4 provides a list of refined CO Is, based on the stage 2 statistical 
evaluation results. 

6.2 EXTENT OF SEDIMENT DEPOSITS 

Diver observations, ability to collect or not collect a sediment sample using a box core, analysis 
of the distribution and thickness of sediment grain size, and river velocity estimates were used to 
provide an understanding of the sediment accumulations in the dam forebay. Generally, these 
observations indicate that the sediments are not uniform and primarily consist of sand-sized 
particles, with pockets of finer-grained materials. Figures 6-14 and 6-15 depict the sample 
locations and associated sediment grain size. Detailed descriptions about the extent of sediment 
deposits within the study area are provided below. Although most of the samples consisted of 
some fine grain sized materials; sediment samples were only collected from areas where fine
grain sized sediments existed, which constitutes a small portion of the river bottom. In some 
instances, the divers had to actively search for sediment that could be analyzed by the analytical 
laboratory. Therefore, sampling results represent a bias towards fine-grained sediment, since that 
is what was collected. 

Former Debris Piles 

Sediment at the three former debris piles consists of concentrated areas of fine-grained material 
located between cobbles and boulders. The average percent fines within the area surrounding the 
three former piles is I 2%. Divers were used to collect sediment from this entire area, and they 
required the use of a stainless steel spoon to place the sediment into the sampling jar (i.e. they 
could not use the jar as the sampling device). In several instances, the diver collected sediment 
from a pocket of silt and sand surrounded by gravel and cobbles. The estimated river velocities 
in this area are as high as 1-3 feet per second, with observed sediment thicknesses in the range of 
1-2 inches. 

Area downstream of Pile #3 

Sediment from the area downstream of the debris piles is medium sand, with some other fine 
grain fraction. The average percent fines in the area downstream of the three former piles is 46% 
with values as high as 84%. An attempt to collect sediments using a box core was conducted at 
all of these 27 sample stations. At the following 10 sampling locations, an adequate sample 
volume could be obtained with the box corer: S2-65, S2-67, S2-68, S2-73, S2-74, TR-18, TR-19, 
TR-20, TR-21, and, TR-22. Also, since depositional, an attempt was made to collect subsurface 
samples at these locations using the box core. Due to lack of sufficient sediment thickness (less 
than 6 inches), no subsurface samples were collected in this area. This area was modeled as 
having a relatively low river velocity and therefore inferred to be a depositional area for river 
sediments. The thickness of sediment deposits in this area ranged from 1-4 inches. 
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The following stations were able to be collected with the spillway forebay: DP-129, DP-121, DP-
120, DP-118, and DP-125. An attempt to sample all stations with a box core was made, but 
diver-assistance was needed at every station to collect a sediment sample. 

Sediment from two stations (DP-119 [downstream from DP-129) and DP-126 [within the 
forebay of the second powerhouse] could not be collected due to lack of sediment and/or water 
depth/velocity. At station DP-119, three separate attempts were made to collect sediment by 
moving the planned location to the north by 20 feet for each attempt, with no success. The water 
depth at this location precluded collection using diver assistance. Sample station DP-120 needed 
to be moved to shallower water near Cascade Island to allow sample collection using a diver. 

The average percent fines for these samples is 39%, but varied widely from 4% (at station DP-
125) to 83% (at station DP-129). The station where the greatest thickness of sediment was 
observed was DP-129 (3 inches). 

Fore bay of the First Powerhouse 

Samples were able to be obtained at t\he following stations within the first powerhouse forebay: 
DP-122, DP-123, DP-124, DP-127, DP-128, DP-130 and SE-117. All stations could be collected 
using a box core, with subsurface samples (at depths up to 8 inches) collected at two of these 
locations: DP-130 and DP-127. Again, as in the spillway forebay, the percent fines varied 
widely ranging from 5% to 88%, with the highest values at DP-127 and DP-130. 

The two sample stations on the south side of Bradford Island (DP-124 and SE-117) required 
moving the locations identified in the sampling plan towards each other to allow sample 
collection using the box core due to the lack of sediment. Sample DP-124 was moved 20 feet to 

the east to collect a sample and SE-117 was moved approximately 700 feet to the west. Figure 
6-16 depicts the sample attempts and final sample locations for DP-124 and SE-117. The two 
samples ended up approximately 200 feet from each other. Therefore, a significant deposit of 
sediment does not exist between the eastern tip of Bradford Island and the inlet on the south side 
(near DP-124). 

Goose Island and Reference Locations 

The in-water stations near Goose Island (GI-111, GI-112 & GI-115) were able to be collected 
using a box core, with a subsurface sample able to be collected from GI-ll l. The average 
percent fines at Goose Island was 50%. 

All reference locations were collected using a diver to eliminate sampling-induced bias between 
the reference and source area sample results. The average percent fines in the reference area was 
30%. Although sample results indicate fine-grained material was present at the reference and 
Goose Island locations, in most cases this was fine-grained material within a coarser grained 
matrix (i.e. silt and sand in-between gravel and cobbles). 
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Sediment screening level values (SL Vs) were used to focus the evaluation and define the extent 
of CO Is; actual screening values used in any future work may be different. The SL Vs are 
protective of the benthic community in a freshwater environment. It should be noted that 
protection of human health is not reflected in the SL Vs. However, threshold values protective of 
benthic organisms (especially invertebrates and demersal fish) are expected to be as stringent, if 
not more stringent, than values protective of human health for most chemicals, given the intimate 
and continuous contact with sediment by the benthic community. The SL Vs protective of the 
benthic community in the freshwater environment were selected from the following sources: 

• Development and Evaluation of Consensus-Based Sediment Quality Guidelines for 
Freshwater Ecosystems (MacDonald et al. 2000); 

• DEQ Level II Screening Level Values (SL Vs) for freshwater sediment (DEQ 2001); 

• NOAA sediment quality thresholds for total PCBs and total PAHs protective of juvenile 
fish, including salmonids (Meador 2000 and Johnson 2000, respectively); and 

• Guidance for Conducting Ecological Risk Assessments at Remediation Sites in Texas 
(Texas Natural Resource Conservation Commission [TNRCC] 2001). 

The consensus-based threshold effect concentrations (TECs) developed by MacDonald et al. 
(2000) are the most recent, comprehensive list of freshwater sediment benchmarks, and these 
values represent levels below which harmful effects on benthic organisms are not expected to 
occur (MacDonald et al. 2000). As such, the TECs are considered analogous to no-observable
adverse-effects levels (NOAELs) protective of the benthic community and are appropriately 
conservative for this preliminary evaluation of the data. 

In the absence of TECs, the lowest benchmark from the remaining sources cited above (DEQ, 
NOAA, and TNRCC) was used in the data evaluation. Because the sediment benchmarks 
presented in these sources generally represent levels below which effects are expected to occur 
only rarely, these values are also considered adequately protective of the benthic community. 
Table 6-5 summarizes the SLVs chosen for each compound. 

Because PCBs are bioaccumulative and the SLVs do not take this into account, site-specific risk
based concentrations (RBCs) were developed to evaluate the extent of PCB-Aroclor 1254. See 
Section 6.3.1 for further discussion of RBCs. 

The evaluation of results below includes data of CO Is from both the stage 1 and stage 2 analyses. 
Figures 4-1 and 4-2 depict the sampling locations. Tables 6-6, 6-7 and 6-8 present a data 
summary of the CO Is for the source, depositional and reference areas, respectively. Tables B-1 
through B-8 in Appendix B present the complete analytical results for all compounds tested. 
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Because Aroclor 1254 likely represents the greatest environmental risk and as a result may be 
considered the site "driver" for potential future actions, a site-specific RBC was developed rather 
than relying on a generic screening level. The site-specific RBC was developed for a human 
receptor that is a subsistence level angler consuming carnivorous fish, such as salmon, and is 
based on a target cancer risk of 1 in a million. Such populations are known to exist in the area 
and, of all receptors, are expected to have the lowest calculated RBC. It should be noted that the 
RBC calculation is based on the assumption that 100% of the fish consumed by the subsistence 
angler are resident fish, even though most subsistence anglers in the area primarily consume 
anadromous species. This assumption is expected to result in an overestimate of the actual 
exposure and risk to this receptor population from site-related contamination due to the much 
lower residence time of anadromous species in the vicinity of Bradford Island. The details of 
the calculations are presented in Appendix F. Depending on the approach used to calculate the 
RBC, the RBC is either 0.23 µglkg or 0.0598 µg/kg (Aroclor 1254 RBC versus combined 
congener RBC for Aroclor 1254, respectively). The reporting limit and detection limit for 

Aroclor 1254 (for samples for which Aroclor 1254 was not detected) are 1.2 and 0.53 µg/L, 
respectively. While the detection limit is slightly higher than the RBC, the values are so close 
that it is reasonable to believe that the non-detect samples are associated with sediments that 
would have less than 1 in a million target cancer risk to subsistence anglers. Appendix F 
provides a detailed comparison of the RBCs and detection limits. Based on this analysis, the 

detection limit (0.53 µg/L) was used to define the extent for Aroclor 1254 in sediments. 

Aroclor 1254 concentrations are depicted in Figures 6-1 (source area) and 6-2 (depositional and 
reference area). Aroclor 1254 was detected in every stage 1 and stage 2 samples in the source 
area. The extent of Aroclor 1254 in the source area is not defined, i.e. there were detections of 
1254 at the outer transect samples. The concentrations exhibited in the source area are as high as 
690 mg/kg at sample station Sl-50. However, it is apparent from the depositional station results 
that Aroclor 1254 is not widespread throughout the pool. Only three of the 17 depositional 
samples had detectible concentrations of Aroclor 1254. Furthermore, concentrations of Aroclor 
1254 drop off as much as 3-4 orders of magnitude away from the former location of the debris 
piles. 

Figure 6-2 also includes sample results for Aroclor 1254 collected previously as part of other 
investigations in-between DP-124 and DP-130 and DP-127. Aroclor 1254 was not detected in 
any of these samples. While the reporting limits for these other investigations are elevated 
(0.010 mg/kg) when compared to this investigation, the detection limits are much lower (ranging 
from 0.00167 to 0.00315 mg/kg). 

Between the Pile # 1 and station SE-117 sediment sampling was attempted using a box core but 
was unsuccessful due to lack of sediment. Therefore, it can be concluded that this area is not a 
depositional zone (see discussion is section 6.2). Aroclor 1254 contamination on the south side 
of Bradford Island is likely limited to the area represented by the detections. 
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Copper. Copper concentrations are depicted in Figures 6-3 (source area) and 6-4 (depositional 
and reference). Copper was detected throughout the source and depositional areas above the 
SLV. However, copper was detected in the reference area also at concentrations above the SLV. 
Therefore, regional background concentrations as well as the results of the reference samples 
were used to evaluate the extent of copper. 

The range of concentrations detected in the source area is 18.4 to 13,100 mg/kg; however, the 
maximum concentration appears to be an anomaly (the field duplicate result for this location is 
54.9 mg/kg and the next highest result is 99 mg/kg). The range of concentrations detected in the 
reference area is 12.1 to 51.4 mg/kg. For comparison, the copper Clark County 901

h percentile 
natural background soil metals concentrations (Clark County background) (WDOE, 1994) is 34 
mg/kg. 

The source area, depositional, reference area, and Clark County background copper 
concentrations are all within similar ranges with the exception of one detection (i.e., the 13,100 
mg/kg anomalous detection). The 95% upper tolerance limit (UTL) with 95% coverage, which 
is an estimate of an upper bound on a large fraction (in this case, 95 percentile) of the possible 
concentration measurements, was calculated for the reference area in order to compare it with 
individual source and depositional concentrations. The use of UTL was not intended to be 
comparison of average (mean) concentrations, but rather, the UTL computed on the reference 
data was used to compare to individual point samples from the site. See Appendix G for 
calculation details. All depositional and most source area concentrations are below the UTL of 
57.1 mg/kg and hence are not significantly higher than reference. The extent of copper is 
defined to the reference 95% UTL. 

Lead. Lead concentrations are depicted in Figures 6-5 (source area) and 6-6 (depositional and 
reference areas). Lead was detected above the SLV in only 3 source area samples. The source 
area extent of lead is defined. Lead was not detected above the SL V in depositional samples. 

6.3.3 Polynuclear Aromatic Hydrocarbons 

Benzo(a)pyrene, benzo(ghi)perylene, chrysene, fluoranthene, and pyrene stage 2 detections were 
below the SL V in both the source and depositional areas. The extent of the impacts of these 
P AHs are defined. 

Benzo(a)anthracene was not detected above the SLV in the depositional samples and the extent 
of benzo(a)anthracene in the source area is defined. 

Benzo(k)fluoranthene, benzo[b ]fluoranthene, and indeno(l ,2,3-cd)pyrene exhibited 
concentrations slightly above SL Vs in some samples (as depicted in Figures 6-7 through 6-12). 
The ex.tent of impacts for these compounds is generally defined in the source area. In addition, 
benzo(k)fluoranthene, benzo[b]fluoranthene, and indeno(l,2,3-cd)pyrene exhibited 
concentrations slightly above SLVs in three, one, and two depositional samples, respectively. 
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In general, the PAH SLV exceedances are minor and the highest PAH concentrations are co
located with the highest PCB concentration (e.g. at Sl-50). 

6.3.4 Bis(2-ethylhexyl)phthalate 

BEHP concentrations in the source area are depicted in Figure 6-13. BEHP was detected above 
the SL Vin the stormwater drain outfall area. The extent is defined with the exception of one 
sample on the outer limit of the source area that exhibited a concentration above the SLV (TR-
18). The depositional samples were all non-detect (reporting limit between 10 µg/kg and 45 

µg/kg; well below the SL V of 182 µg/kg) for BEHP. 

6.3.5 Total Organic Carbon 

Percent of TOC in the source area and the depositional and reference areas are depicted in 
Figures 6-14 and 6-15, respectively. The average TOC levels in sediment samples are 0.83% 
(source area samples), 1.1 % (Goose Island samples), 1.0% (depositional samples), and 0.72% 
(reference samples). The range of TOC in sediment samples is 0.1%to2.3%. The minimum 
and maximum TOC concentrations are both from source area samples. 

6.3.6 Grain Size 

Percent fines concentrations in the source area and the depositional and reference areas are 
depicted in Figures 6-14 and 6-15, respectively. The average percent fines (particles 0 to 75 
microns) in sediment samples are 22% (source area samples), 41 % (Goose Island samples), 41 % 
(depositional samples), and 30% (reference samples). The range of percent fines in sediment 
samples is 0.2% (collected from sample Sl-37 in the source area) to 88% (collected from sample 
DP-130 in the depositional area). 

6.3.7 Summary 

The extent of sediment impacts is not defined for Aroclor 1254; the extent of all other COis are 
generally defined. Of all analytes, the PCB Aroclor 1254 concentrations in the source area 
appear to be most elevated relative to the SL V. 

6.4 SOIL RESULTS 

Soil analytical results from samples co1lected upland on Goose Island are presented in Table B-9. 

6.4.1 Polychlorinated Biphenyls 

PCBs were not detected in the soil samples collected on Goose Island. 
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Severa] meta]s were detected from the samp]es on Goose Is1and. To eva]uate whether these 
represent naturaUy occurring concentrations, the soil results were presented with the sediment 
reference results and regional (Clark County, Washington) background va]ues (Tab]e 6-9). 

Cadmium was not detected in the soil samples coUected on Goose Island. Barium was detected, 
although a background value does not exist for this metal. 

Aluminum, beryllium, lead, and zinc were detected below the Clark County background 
concentrations. 

Chromium, copper, and nickel were detected above CJark County background values. For 
nickel, some individual sediment reference area concentrations, as well as the average of the 
concentrations, were also above the Clark County background values. Additionally, nickel 
concentrations on Goose Island and in the reference area were similar. For copper, although 
some sediment reference area concentrations were a]so above the Clark County background 
values, the Goose Island samples appear elevated above sediment reference concentrations. For 
chromium, the soil concentrations from the Goose Island samp1es appear somewhat elevated 
above reference sediment concentrations. 

6.4.3 Polynuclear Aromatic Hydrocarbons 

P AHs were not detected in the soil sample collected on the west end of Goose Island (Jocation 
GI-113). Low levels of anthracene, benzo(a)anthracene, chrysene, fluoranthene, phenanthrene, 
and pyrene were detected in the soil sample collected on the east end of Goose Island (location 
Gl-114). All PAH concentrations were below their respective screening level values. 

6.4.4 Summary 

Goose Island soil samples appear to exhibit low levels of copper, chromium and PAH 
contamination primarily on the east end of the island. Goose Island does not appear to be a 
source of PCBs to Columbia River sediments. 

6.5 WATER RESULTS 

Water results are presented in Table B-10 in Appendix B. The water results will be used in the 
future to evaluate potential sediment contaminant transport and contaminant availability to 
potential receptors. 

6.6 COLLOCATION OF AROCLOR 1254 AND OTHER COis IN SEDIMENT 

To evaluate if Aroclor 1254 could be used as a surrogate for evaluating the extent of sediment 
impacts, the locations at which Aroclor 1254 was detected were compared spatially to other 
COIS. Figures 6-17 and 6-18 present Aroclor 1254 concentrations and copper, lead, and total 
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heavy polynuclear aromatic hydrocarbons (HPAH). The total HPAH concentrations were 
calculated by adding up the detections of the following COI PAHs: benzo(a)pyrene, 
benzo(ghi)perylene, chrysene, dibenzo(a,h)anthracene, fluoranthene, pyrene, 
benzo(a)anthracene, benzo(b )flouranthene, benzo(k)flouranthene, and indeno( 1,2,3-cd)pyrene) 
concentrations in the source area. The individual SLYs of the HPAH compounds were summed 
resulting in a total HPAH SLY of 1610 µ,g/kg. 

In the source area (Figure 6-17) every location where a non-PCB COI is detected above its SLY, 
PCBs are also detected above its SLY and/or detection limit. 

Figure 6-18 depicts the collocation of PCB Aroclor 1254 and copper, lead, and total COI HPAH 
concentrations in the depositional and reference area. Concentrations of lead and total IIP AH 
are below their respective SLYs. Copper is detected in the depositional and reference area above 
the SLY. However, all copper depositional concentrations were below the calculated reference 
area 95% UTL of 57.l mg/kg see Section 6.2.2 and Appendix G for more information on the 
UTL calculation) indicating that the depositional area sediments are not significantly above 
background . 

. At the current risk-based decision limit for PCBs (the SLYs), the sediments containing other 
contaminants also contain PCBs above the SLYs. Therefore, it appears that PCB Aroclor 1254 
is an adequate indicator of the extent of contamination at the site, since the sediments with non
PCB contamination are expected to be a subset of the sediments with PCB contamination. An 
IRM designed to address PCBs would also be inclusive of other COis above their SLYs. 
However, it should be noted, that at this time a cleanup goal for PCBs has not been determined 
and this level could be higher than the risk-based decision limit. . 

6.7 LANDFILL GROUNDWATER AND SEDIMENT CHEMISTRY COMPARISON 

A comparison of analyte detections in groundwater at the Bradford Island Landfill with CO Is in 
sediment is conducted to evaluate the possibility that groundwater contaminants from the landfill 
are impacting Columbia River sediments. A comparison of soil chemistry from the landfill 
surf ace to sediment chemistry is provided in Section 6.7. 

Groundwater direction in the Bradford Island Landfill area is primarily north (URS, 2004b). The 
majority of the groundwater flows from the landfill area as either diffuse flow in the high 
permeability materials in the steep slopes on the northern edge of the island or as seeps located in 
vertical fractures in the underlying low permeability materials. Thus, it is reasonable to assume 
that groundwater in the Bradford Island Landfill area discharges to the offshore area directly 
north (i.e., in the area of Former Pile# 1 and Former Pile #2) and that it is unlikely that Bradford 
Island Landfill groundwater discharges to the stormwater drain outfall area (Figure 6-19). 
Groundwater sampling has not been performed in the stormwater drain outfall area; therefore the 
drain outfall area was not included in this analysis. 

Groundwater samples upland of the sediment source area were collected and analyzed as part of 
an ongoing site investigation of the Bradford Island Landfill. The most recent groundwater
sampling event was conducted in May 2002. Analytes detected during the 2002 event are 
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compared to eOis in the sediment in the source area samples (i.e., sediment collected within 200 
feet of the north and east shore of Bradford Island) in and surrounding the former debris piles. 
As discussed previously, eOis are contaminants detected at a frequency greater than 5% and 
exhibit concentrations significantly greater than reference area concentrations. Results of the 
comparison are discussed below and are presented in Table 6-10. 

VOCs. voes were detected in groundwater but were not analyzed for in sediment. However, 
because voes have relatively low organic carbon partitioning coefficients (Koc) (i.e., do not 
readily adsorb to sediment), these analytes are not expected in sediment in significant 
concentrations. 

Metals. Metals were detected in groundwater and sediment. However, metals are naturally 
occurring elements and their presence in both media does not indicate a complete pathway from 
groundwater to sediment Nevertheless, given the presence of known sources of metals in the 
waste and soils at the landfill (i.e. lead and chromium), the potential exists for anthropogenic 
sources of metals to have impacted groundwater (and possibly sediments). 

The presence of turbid groundwater conditions in several monitoring wells at the landfill may 
also complicate this evaluation. Given these uncertainties it appears unlikely that metals that 
have possibly migrated with the groundwater into the river have impacted sediments at 
appreciable amounts when compared to former debris as a source of the metals found in 
sediment. 

Butyltins. Butyltins were detected in groundwater but are not eOis in sediment; butyltins 
(dibutyltin and tributyltin) were detected in only one source area sediment sample in the 
stormwater drain outfall area of 24 primary source area samples that were collected. As 
discussed above, it is unlikely that groundwater in the landfill area discharges in the stormwater 
drain outfall area. 

Herbicides. Two herbicides (4-nitrophenol and pentachlorophenol) were detected in the 
groundwater; the herbicides were detected in only one of the nine wells sampled. Sediment 
samples were not analyzed for herbicides. 

Pesticides. Two pesticides (4,4' -DDE and dieldrin) were detected in the groundwater; the 
pesticides were detected in only one of the nine wells sampled. Dieldrin was not detected in the 
sediment. 4,4' -DDE is not a eOI for sediment and was detected in only one sediment sample of 
24 primary source area samples that were collected. 

SVOCs. Twelve SVOes were detected in the groundwater. Six of the SVOCs detected in 
groundwater were not detected in source area sediment samples. Four of the SVOes detected in 
groundwater are not eOis in sediment due to low detection frequency. Phenanthrene is not a 
eOI because source area concentrations are not significantly above reference area 
concentrations. Bis(2-ethylhexyl)phthalate is a eOI in the stormwater drain outfall area only; as 
discussed above, it is unlikely that groundwater in the landfill area discharges in the stormwater 
drain outfall area. 
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In summary, the predominant chemicals in groundwater (VOCs, phthalates and low-molecular
weight PAHs [LPAHs]) are not the predominant chemicals in sediment (PCBs and high
molecular-weight PAHs (PAHs)). Groundwater contaminant impacts to sediment, if present, are 
likely to be insignificant. 

6.8 LANDFILL SOIL AND SEDIMENT CHEMISTRY COMPARISON 

A comparison of analyte concentrations in upland surface soil (0 to 3 feet) at the landfill with 
COis in sediment is conducted to evaluate the possibility that soil contaminants from the 
Bradford Island Landfill are impacting nearby sediments through overland runoff. There is no 
evidence of slope erosion from the area surrounding the Bradford Island Landfill and the bedrock 
slopes of Bradford Island appear relatively stable (URS, 2004b). Therefore, a slope erosion 
pathway from landfill soil to offshore sediments was not evaluated. 

Surface water drainage at the landfill follows the topography as sheet flow, which trends to the 
north-northwest (URS, 2004b). Therefore, it is reasonable to assume that any impacts to 
sediment from Bradford Island Landfill surf ace soil through overland runoff would likely impact 
the off shore area directly north and possibly north-west (i.e., in the area of former Pile #1 and 
former Pile #2) and that it is unlikely that the area west of former Pile #2 would be impacted. 

Soil samples upland of the source area were collected and analyzed as part of an ongoing site 
investigation of the Bradford Island Landfill. Surface soil samples collected between 2000 and 
2003 were evaluated as part of a risk assessment (URS, 2004b). Detection frequency, the 
maximum concentration, and the exposure point concentration (EPC) (i.e., the lower of the 
maximum and 90% upper confidence limit of the detected concentration in the top three feet of 
soil) were calculated. These results were used in this soil and sediment chemistry comparison as 
follows: 

• Analytes that were detected in surface soil at a frequency less than five percent were 
assumed not to impact sediment and are not included in the evaluation. 

• The maximum concentration and EPC were compared to sediment concentrations in 
samples collected from the area surrounding the Pile # 1 and Pile #2 area (see Figure 
6-18). These piles were located directly north of the landfill and would likely be most 
impacted by contaminated soils entrained in runoff from the landfill area. 

·~ ~ 

Results of the comparison are discussed below and are presented in Table 6-11. 

Metals. Copper and lead soil maximum and EPC values are greater than their respective 
maximum sediment concentrations indicating that landfill overland runoff of these metals could 
have impacted nearby offshore sediments. However, there may be in-water sources of these 
metals (i.e., former debris piles). 

PCBs. PCB Aroclor 1254 soil maximum and EPC values are less than maximum and average 
sediment concentrations. Aroclor 1254 sediment impacts are not likely a result of overland 
runoff from the landfill. 
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PAHs. All COI HPAH soil maximum and EPC values are greater than maximum sediment 
concentrations indicating that landfill overland runoff of these HPAHs could have impacted 
nearby offshore sediments. However, there are in-water sources for HPAHs (i.e., oil). LPAHs 
were detected in landfill soil but are not COis for sediment indicating that a significant pathway 
form landfill soil to sediment through overland runoff for LPAHs is unlikely. 

Other. Some butyltins, some pesticides, and various SVOCs (including phthalates) were all 
detected in landfill soil but were either not detected in sediment or are not CO Is for sediment. A 
significant pathway from landfill soil to sediment through overland runoff for these 
elements/compounds does not exist. 

In summary, the comparison indicates that only a few soil contaminants (two metals and 
HPAHs) could be contributing significantly to sediment COI concentrations through overland 
runoff, however there are also in-water sources for these COis. Additionally, other soil 
contaminants are not impacting sediment (some metals, butyltins, pesticides, LPAHs, phthaltes, 
and various SVOCs). Therefore, it does not appear that stormwater runoff from the landfill area 
is a significant contributor to Columbia River sediment contaminants. 
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This section presents the known primary sources of contamination, transport mechanisms, and 
potential exposure pathways to human and ecological receptors. This conceptual site model 
(CSM) updates the CSM presented in the work plan (URS, 2003b) based on stage 1 and stage 2 
data. 

7.1 SOURCES OF CONTAMINATION 

Sources from both in-water placement of debris and runoff from upland areas on Bradford Island 
have likely impacted sediments in the near shore areas of the island. Following is a list of 
sources of contamination. The source locations are shown in Figure 6-19. 

In-Water 

• In-water debris (removed in 2002). A detailed description of the debris removed in 2002 is 
provided in Technical Memorandum, In-Water Removal Work, Bradford Island Landfill, 
Cascade Locks, Oregon (URS, 2002c). 

Upland 

• Electrical transformer release of PCB-containing oil near the Sandblast Building (URS, 
2002a). 

• Landfill debris disposed of in below-surface pits on the eastern end of Bradford Island. The 
debris has contaminated nearby surface and subsurface soil and groundwater. However the 
landfill releases do not appear to significantly contribute to sediment impacts (see Sections 
6.7 and 6.7). 

• Discarded light bulbs (mostly fluorescent) and other waste was discovered upland of Debris 
Pile #3 (also referred to as the bulb slope). The waste has contaminated nearby soil with low 
levels of lead, mercury, and PCBs. 

• Historical stormwater runoff of contaminated soil and spent sandblast grit in the sandblast 
building area. The soil and grit is now prevented from migrating through the storm drains 
into the river by the placement of filter socks in the catch basins. US ACE BonneviJie Dam 
project employees reportedly replace the socks on a periodic basis. 

7.2 TRANSPORT 1\ilECHANISMS 

Upland and in-water sources may contribute to sediment impacts in the Bonneville Forebay. 
Given the source areas described above, the potential transport mechanisms fall into three 
general categories: overland transport, groundwater transport, and sediment transport. 
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Surface water may erode and mobilize impacted soil in the landfill, bulb slope, and sandblast 
area. Surface water may also contain other compounds (mainly phthalates) impacted by 
miscellaneous operations and activities within the area drained by the outfaUs within the 
sandblast area. Based on the existing sediment data, an upland source of phthalates in the drain 
area appears to exist now or in the past. 

Bradford Island Landfill 

North of the landfill the land surface drops steeply, approximately 30 to 35 feet, to the Columbia 
River. The topography east of the landfill also drops steeply to the Columbia River. Surface 
water drainage at the landfill general1y follows the topography as sheet flow, which trends to the 
north-northwest (Figure 6-19). Site contaminants in landfill area surface soil may be transported 
by overland runoff to the river. However, the comparison of soil and sediment contaminants and 
concentrations (Section 6.7) indicates that this contaminant transport mechanism is not 
significant. 

Sandblast Area 

South of the landfill and north of the sandblast building the land surface slopes towards the 
Columbia River (Figure 6-19). Surf ace water drainage in the sandblast building vicinity is 
mostly directed to in one of two ditches ending at two catch basins. Both catch basins contain a 
'sock' to catch soil that is transported into the catch basins. Surface water entering the catch 
basins drain to the river. Historically, the sediments offshore of the stormwater drains have been 
impacted through this transport mechanism. This is confirmed by the presence of sandblast grit 
in the sediment sampled near the drain outfalls. Although concentrations of lead were elevated 
in the soils and catch basin sediments (as high as 630 mg/kg), lead was only detected in one 
drain outfal1 sediment sample above its SL V (Sample S 1-43 at 120 mg/kg). 

The upland source of the phthalates that have been detected in the drain outfall area has not been 
determined, but is likely from overland transport through these drains. 

Bulb Slope Area 

The results of sediment sample collected nearest to the slope (Sl-41) indicated that the highest 
concentration of copper detected at the site and one of the highest concentrations of lead were 
reported from this sample. However, the concentrations decrease significantly in the 
surrounding samples. Given this data, it appears that the impacted soil within the bulb slope area 
(low levels of lead, mercury, and PCBs) does not appear to have affected a large area within the 
former bounds of the debris Pile #3 (Figure 4-1). 

7.2.2 Groundwater Transport 

Groundwater in the landfill area flows to the north under both wet season and dry season 
conditions. Groundwater may discharge directly to the river or through seepage (observed along 
the north slope of Bradford Island). The comparison of contaminants in the groundwater at the 
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landfill and sediments indicates that the groundwater to sediments pathway is likely insignificant 
(Section 6.6). The significance of transport of contaminant groundwater to surface water is 
unknown. 

Groundwater hydrogeology in the sandblast building area has not been characterized. However, 
if the groundwater flow is similar to the topography in the area, groundwater from this area flows 
north toward the river. 

7 .2.3 Sediment Transport 

Sediment transport above the dam is affected by the variable flow conditions that may be 
present. This area is affected by several conditions that affect flow velocity and direction 
including: time of year, powerhouse operation, spilling (allowing water to run over the dam's 
spillway), and navigation lock operation. Sediment also has been moved anthropogenically by 
dredging the south side of Bradford Island and placed to create Goose Island. 

As described in the work plan (URS, 2003b ), the effects of the dam and powerhouses on flow 
direction and velocities was evaluated using 3D hydraulic modeling. Potential depositional areas 
indicated by lower river current velocities are downstream of Picture Rock and offshore of the 
stormwater drain outfalls under all flow conditions. Most other areas are considered erosional, in 
particular, given the velocities at the tip of Bradford Island ( 1-3 feet/second) a grain size of 2 
millimeters (sand) is expected to erode (Boggs, 1987). 

Sediment transported from the source areas have the potential to move upstream due to an eddy 
effect when spilling is not occurring. The estimated extent of potential upstream sediment 
transport is depicted on Figure 2-1. PCB Aroclors were not detected in the reference samples 
collected upstream of the estimated eddy effect. 

PCB Aroclors were detected in depositional samples taken just upstream of the spillway, indicating 
that sediment from Piles 1 and 2 has been transported downstream to this point. Testing has not been 
done to determine if source area sediment has been transported through the spillway. PCB Aroclors 
detected in depositional samples on the south side of Bradford Island, but not detected in samples near 
Powerhouse 1, indicate that sediment has been transported around the eastern tip of Bradford Island, 
but have not traveled as far as the Powerhouse. 

Sediment characteristics also indicate that the eastern/northern area offshore of Bradford Island 
is erosional with some redeposition in the area offshore of the drain outfalls; sediment at the 
former debris piles consists of concentrated areas of fine-grained material located between 
cobbles and boulders. Sediment from beneath the outfalls and near Goose Island is medium 
sand, with some fines. 

7.2.3.1 PCB Aroclor 1254 Transport and Fate 

A more detailed analysis of sediment characteristics and corresponding locations/concentration 
of PCB Aroclor 1254 was conducted, since Aroclor 1254 is considered the site "driver" as 
described in Section 6.3.l. Transport by possible receptors was not considered in this analysis. 
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The highest concentrations of Aroclor 1254 are in the former Pile #1 area where river velocities 
are also highest. Aroclor 1254 is detected throughout the source area, including the drain outfall 
area for which an upland source for this contaminant does not exist. However, there was 
historically an upland source of Aroclor 1260 due to a release of transformer oil in 1995 near the 
sandblast building (URS 2002b). Although both Aroclor 1254 and 1260 are detected in the drain 
outfall area, Aroclor 1260 is not detected in the "S2" or transect samples collected within the 
drain outfall area. 

Percent fines also increase west of former Pile# 1, indicating that Aroc1or 1254 is likely being 
transported from Pile #1 (the source area with the most elevated concentrations), west to the 
redeposition zone in the drain outfall area. 

Depositional Areas· Dam Forebay 

Percent fines are highest in the sample locations modeled at lower relative velocities indicating 
that these areas are, in fact, redeposition areas (e.g. percent fines in the range of 20-80 % ). Total 
organic carbon results are at or near 1 percent for these samples. In the forebay area, Aroclor 
1254 was detected at a very low level in two samples (DP-121at1.5 µg/kg and DP-129 at 2.9 
µg/kg). 

Depositional Areas · First Powerhouse Forebay 

Aroclor 1254 is detected south of Bradford Island along the shore in an area characterized by 
three samples (SE-117, DP-124 and a sample collected by the USACE in 2002 [BF-BC-07]). All 
three of these locations were inferred to be depositional areas based on the results of the river 
velocity modeling. As a result, this suggests that PCBs are likely transported from former Pile 
# 1 and redeposited here. The non-detects west near the first Powerhouse (in areas modeled to be 
depositional and exhibiting high percent fines) indicates that the contaminant is not transported 
further west. 

Goose Island 

Aroclor 1254 was not detected in the sediment surrounding Goose Island during this 
investigation, however, it was detected during a previous investigation in one sample at the west 
tip of the Island and crayfish tissue analyzed from this location also exhibited Aroclor 1254 
concentrations (URS, 2002a). Hydraulic modeling indicated that during some operational 
scenarios sediment from former Pile #1 could be transported upstream as far as Goose Island. 
Goose Island upland soil analyzed for PCBs were non-detect indicating it is not a source for this 
contaminant; therefore, the most likely source for the PCBs detected near Goose Island is former 
Pile #1. 

Water Column 

Water column samples for chemical analysis were not collected during this investigation (only 
physical parameters were analyzed); however, semi-permeable membrane devices (SPMD) were 
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deployed during a previous investigation to simulate passive diffusion of contaminants from 
wastes into the water column that would be available to accumulate in animal tissues. PCBs 
were not detected at an estimated reporting limit of 0.2 ng/L (URS, 2002a). This is below the 
EPA ambient water quality criteria of 14 ng/L (EPA, 1999b). 

Summary 

The results indicate that the source of PCBs was the former debris found in the former debris 
piles (Pile #1 through Pile #3). Although the sediment at the piles is generally coarser and has 
less TOC than the surrounding areas, the highest concentrations of PCBs in sediments are found 
within the limits of the former piles. The PCB impacted sediment has migrated downstream as 
far as the dam and also migrated to the south side of Bradford Island. Based on past SPMD 
sampling, PCBs do not appear to be migrating thorough the water column at appreciable levels. 

7.3 POTENTIAL RECEPTORS AND EXPOSURE PATHWAYS 

The current and future uses of water at Bonneville Pool Forebay are presented in Section 2.3. In 
summary, the three beneficial water uses at the site are: aquatic habitat, recreational fishing, and 
subsistence fishing. 

7.3.1 Ecological Receptors 

The list of sensitive species with potential to occur at the Bonneville pool forebay and vicinity 
are presented in Table 7-1. The table is a summary of the more detailed information presented in 
the Biological Characterization (Appendix F) of the Draft Supplemental Site Inspection (URS 
2000). The list was derived from Oregon Natural Heritage Program (1999) data for species 
recorded within 5 miles of the landfill, correspondence from the U.S. Fish and Wildlife Service 
(1999) and National Marine Fisheries Service (2000), information from USACE personnel, 
reference books, and reports of studies focused on protected species in the Bonneville Dam 
vicinity. 

The bald eagle (llaliaeetus leucocephalus) is the only special-status (federally and state-listed 
threatened species) piscivorous species that has the potential to occur in the upland habitats of 
Bradford Island. Brian McCavitt of the US ACE observed a bald eagle in the fall of 1999 on 
Bradford Island, and nesting pairs are known to occur in the immediate area (McCavitt, 2001). 

The Lower Columbia River is characterized by warmer, slower waters than the upper reaches, 
and this region consequently supports a larger diversity of native resident fish species such as 
white sturgeon (Acipencer transmontanus), longnose suckers (Catostomus catostomus), and 
minnows (i.e., chiselmouth [Acrocheilus alutaceus]). Other native species that are found 
throughout the Columbia River include trout (i.e., steelhead [Oncorhynchus spp.], bull trout 
[Salvelinus confluentus], and cutthroat trout [Oncorhynchus clarki clarki]), whitefish (i.e., 
mountain whitefish [Prosopium williamsoni]), and a variety of sculpins (Cottidae) (Troffe, 1999; 
US ACE, 2001 b ). Although some of these fish are ubiquitous to the Columbia Basin, resident 
species like the white sturgeon and chiselmouth are restricted in their current distribution. White 
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sturgeon are the largest freshwater fish in North America and are currently considered a rare, 
threatened species in western North America. Sturgeons prefer large, cool, fluvial environments 
and, therefore, have the potential to pass through the portion of the river adjacent to the landfill. 
Little is known about the life history and habitat requirements of the chisel mouth. The decrease 
in their distribution may be associated with their unique habitat requirements and feeding 
behavior that entails scraping algae from smooth rocks and submerged logs with a chisel-like 
lower jaw (Troffe, 1999). Chiselmouth have the potential to forage near the island due to the 
presence of underwater riprap that supports algal communities. 

Anadromous fish species that have the potential to be present in the portion of the river adjacent 
to the landfill include evolutionarily significant units (ESUs) for seven listed and two candidate 
anadromous fish. All of these ESUs could pass through the Lower Columbia River on their 
journeys between spawning areas and the ocean. An ESU is a distinctive group of an 
anadromous fish species that is genetically diverse from other reproductive populations and, if 
conserved, is capable of sustaining the species as a whole. Most ESUs are complexes of a 
number of individual populations, often encompassing considerable life history, genetic, and 
ecological diversity (National Oceanic and Atmospheric Administration, 2000). Seven of the 
anadromous fish ESUs mentioned above have the potential to be present in the Bradford Island 
vicinity at some stage of their migration, but the residence time in the Bonneville pool forebay is 
a small portion of the entire lifespan of the fish. 

• Sockeye salmon (Oncorhynchus nerka; federally listed endangered species) smolt that 
migrate out of Redfish Lake from late April through May (Bjomn et al., 1998) would be 
expected in the Bonneville Dam vicinity (downstream from Bradford Island) between late 
May and early July. Sockeye migrate rapidly downstream and it is unlikely that they would 
spend much time in the near shore areas of Bradford Island, as they usually prefer open 
channel (Dawley et al., 1982). 

• The Lower Columbia River steelhead ESU (Oncorhynchus mykiss; federally listed threatened 
and state critical species) juveniles generally rear for 2 years in freshwater before migrating 
downstream to the ocean. The downstream migration of summer- and winter-run steelhead 
begins in March and peaks in late April/early May and declines through July (Cramer and 
Bullock, 1995; Dawley et al., 1986). Juvenile and adult steelhead from this ESU are 
therefore likely to occur in the waters adjacent to Bradford Island during at least part of the 
year. 

• The Snake River Basin steelhead ESU (Oncorhynchus mykiss; federally listed threatened and 
state vulnerable species) is summer-run, with adults entering fresh water from June to 
October and spawning in the following March to May. Downstream migration of wild 
smolts probably occurs through Bonneville Dam between mid May and mid to late June 
(Ellis, 1998 ). 

• The Middle Columbia River basin steelhead ( Oncorhynchus mykiss; federally listed 
threatened and state vulnerable species) adults migrate upstream from mid April through 
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October with a peak during mid July to early September. Several other populations have 
later runs that continue through October or November. Thus, at least some adult fish could 
be present in the Bonneville Dam vicinity from April through January. 

• Two species of chinook salmon (both federally listed threatened species and one is also a 
state-listed threatened species) have been observed passing by the north and south shorelines 
of Bradford Island (usually remaining in the area for a minimal amount of time). 

• The Lower Columbia River coho salmon ESU (Oncorhynchus kisutch; federally listed 
threatened and state vulnerable species) is likely to be present in the Bradford Island vicinity 
in May and from August to September, but they are unlikely to stay for any length of time 
because spawning and rearing habitat is generally low gradient tributaries and side channels 
of river systems. 

Although introduced fish populations residing in the Columbia River do not represent listed 
species, some are popular recreational species with a recognized societal value. Largemouth 
(Micropterus salmoides) and smallmouth bass (Micropterus dolomieui) are common to the 
Lower Columbia River and likely reside in the BonneviJie pool forebay. Other introduced fish 
species such as catfish (Ameiurus spp.), yellow perch (Percaflavescens), and walleye 
(Stizostedion vitreum) are also important sport fish that could be found near the site. 

The residence time for anadromous fish in the vicinity of the landfill is expected to be minimal, 
but native and introduced resident species may forage at the Bonneville pool forebay and many 
of these fish are popular recreational species. 

7.3.1.1 Ecological Exposure Pathways 

Figure 7-1 illustrates the potential chemical exposure scenarios for ecological receptors (as 
generic categories) in the Bonneville Forebay area. Exposure pathways are summarized below: 

• Fish and aquatic invertebrates coming in contact with groundwater exiting to surface water in 
the near-shore environment: 

• Benthic invertebrates residing in contact with near-shore sediment in the area of the former 
waster piles and storm drain outfall; 

• Ingestion of sediment and benthic invertebrates by forage fish; 

• Ingestion of surface water and fish by carnivorous fish; and 

• Ingestion of benthic and aquatic biota (i.e., carnivorous fish and benthic invertebrates) and 
incidental ingestion of sediment and surface water by aquatic-dependent wildlife. 
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Exposure for human receptors is limited at the Bonneville pool forebay to off-site recreational 
anglers and subsistence fish harvesters. Receptors of these potential exposed populations may 
include adults as well as children (7 years old and younger). 

7.3.2.1 Human Exposure Pathways 

Figure 7-2 illustrates the potential chemical exposure pathways for human receptors at the 
landfill. Off-site recreational anglers and subsistence fish harvesters could be exposed to site
related COis through ingestion of fish that have accumulated CO Is in their tissues as a result of 
foraging in the Bonneville pool forebay. Exposure to potentially impacted surface water and 
sediment could also occur while fishing, but is not expected to be as significant of a pathway as 
fish consumption. 

The primary source of exposure for human receptors associated with the aquatic environment is 
through food-web transport. Anadramous fish have the potential to be present in the Bonneville 
pool forebay at some stage of their migration, but are not expected to remain in the island 
vicinity for extended periods (URS, 2000). Resident fish species (e.g., walleye and bass) are 
Hkely to forage in the Bonneville pool forebay adjacent to Bradford Island. Therefore, exposure 
to site-related COis through consumption of sport fish species is considered a complete pathway 
for the human health evaluation (for both recreational and subsistence anglers). It should be 
noted that the potential or actual concentrations of bioaccumulative chemicals that may have 
originated from the landfill into the river is expected to be small given the relatively small source 
volume, the volume of the river, and the migratory nature of the most popular sport fishing 
species. 

0:\25692709 USACE\53-Rl072173.00 Brdfordl \Post Removal Stage 2\Draft Report\Stage 2 data report_Draft_ version 6.doc 

57



DRAFT POST-REMOVAL SEDIMENT INVESTIGATION 
STAGE 2 DATA REPORT 
U.S. Army Corps of Engineers 
Contract No. DACA67-02-D-2003 

Section 8.0 
Date: December, 2004 

Page 8-l 

8.0 CONCLUSIONS AND RECOMMENDATIONS 

8.1 CONCLUSIONS 

A comprehensive sediment investigation was conducted to better characterize areas that had 
previous detections of site COis, and to evaluate if sediment from the source areas had migrated 
to areas that were predicted to be depositional. A total of 127 primary sediment samples were 
collected. 

A statistical analysis comparing the source area to the reference area indicated the source area 
was enriched when compared to the reference for the following compounds: copper, lead, 
Aroclor 1254, and 11 HPAHs (see Table 6-4). 

Sediment contaminants are largely found in the offshore area north of Bradford Island. PCB 
Aroclor 1254 was detected with greater frequency and at more elevated concentrations than any 
of the other COis in the source area. Aroclor 1254 detections are found in the source area and a 
small depositional area south of Bradford Island indicating that PCB contaminated sediments 
appear to have been deposited within the source area and somewhat south of Bradford Island, but 
not throughout the forebay pool. Additionally, PCBs have not partitioned to the water column in 
concentrations above the EPA ambient water quality criteria. 

There are some areas within the source area that are not bounded by non-detectable 
concentrations of Aroclor 1254. A decision will need to be made in the future how to handle the 
uncertainty with regard to the current information of the extent of PCBs in these areas, (i.e., 
conduct additional investigation or a make a management decision about the appropriate limits 
of remediation). 

COI (lead, copper, PAHs, and BEHP) detections above SLVs are collocated with PCB 
detections. Any potential remedial action conducted to reduce exposure to PCBs would have the 
affect of remediating other COis. 

Goose Island soils are not a continuing source of PCB contamination to nearby sediments. Due 
to the lack of PCBs present in the upland soil samples; it appears that PCB impacted sediment 
was not transported during the dredging and construction of Goose Island. 

In addition to providing a more definitive characterization of PCB contamination in the offshore 
area, the results of the current sediment investigation also provide insight regarding the 
magnitude of the current releases of PCBs (and other substances) from the landfill. In earlier 
reports, including the Final Landfill Site Characterization Report (URS 2004b), not enough 
information was available to draw conclusions about the potential significance of the overland 
transport pathway from the landfill to the river. Based on the findings of the current 
investigation, this pathway is not likely to be significant source of contamination to the aquatic 
environment. In addition, lack of non-aqueous phase liquids in the groundwater and the absence 
of detectible levels of PCBs in that medium demonstrate that the groundwater pathway is also 
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not likely to be a significant source of contamination for the offshore area. However, overland 
runoff of sandblast grit from the sandblasting area into the drain outfalls that empty into the river 
appears to be a more significant source of sediment contamination (even though currently the 
filter socks are expected to catch much of this debris). Therefore, minor stabilization to assure 
that particles are appropriately managed in this area may be necessary. 

8.2 RECOMMENDATIONS 

Due to the apparent limited extent of PCBs in sediment in the Bonneville pool, the high 
concentrations detected in the source area, and the potential exposure to subsistence anglers and 
higher trophic ecological receptors, an interim removal measure (IRM) is recommended on the 
north side of Bradford Island to remediate the PCB contamination. An IRM could significantly 
reduce potential exposure to human and ecological receptors sooner (potentially years earlier) 
than would be possible if a remedial investigation/feasibility study were to be conducted. The 
IRM for PCBs will also remediate other COis collocated with PCB contamination. The entire 
source sample area should be considered in an engineering evaluation/cost analysis in preparing 
for the IRM. 

The PCB detections on the south side of Bradford Island should be further evaluated to 
determine whether the sediments may be left in place or if they require remediation. 
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Table 4-1 
Sample Summary 

Number of Sample 
Locations Attempted• 

Number of Sample 
Locations COiiected 

20 

10 
26 
28 

II-·~~~~~~~~~~~~--,-. ~~~-1-3~~- --+~~~~-1-1-

1 1 
5 5 

Sediment Subsurface Sa 

Tissue Sam les 

Tissue Sam les 

28 
13 

3 
s 

10 
This location was within two feet of location TE-SS 

Locations a Sample was not COiiected 

'Sediment was not recovered with a surface sediment sampler. The current was too strong to deploy a diver at DP-126. 

'Sediment was not recovered with a surface sediment sampler. The river was too deep too strong to deploy a diver at DP-119. 

'Number includes two soil samples that were collected on Goose Island. 

'Most subsurface sediment samples were not collected because sediment below 6 inches was not present 

'Locations at which tissue samples were not collected did not have adequate volume of clams for analysis. 

0 2 

0 0 

0 
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Table 5-1 
Field Duplicate Precision 

Site Location DP·128 I OP-128 I RPO 
SamolelD 030304DP128SD 030304DP131SD I 
Constituent UNITS Primarv Duplicate 

% Gravel % 0 I 0.2 1 NC 
% Coarse Sand % O 0.8 NC 
% Medium Sand !% 1 i 4.8 NC 
% Fine sand 1% 73,5 89.7 I 20 

li~~~T5ota~11t1_s_a_nd~~~~~-··--~~-r.1~~~~--~ 
%c1av 1%~ 

Total Organic Carbon 1% 0.34 I 0.56 49 

Aluminum mg/kg' 10400 ' 11000 6 
Barium ma/ka 117 127 8 
Bervllium mo. ko 0.2 0.2 · O 
~C~h~ro~m~l=um:;.;__~~-~~~-·---rm~10.~rKa~~---+---~1-i'4.2'------~-~~1~4.~4~~-~---1'-----I 
coooer mQIK!I 15.9 16.4 15 
I Md lllQ/kQ 11 11 0 
Nickel ma.ko 16 16 O 
Thallium lllQ/k!I 0.3 0.3 O 
Zinc lllQ/k!ll 123 120 2 

Aroclor 1246 l(UO/KOI 1. 1.2U 

I 

NC __ 
NC 
NC 

Benzo(a)anthracene lluntkn 9.8U 10U NC 

~F~~~ora==n~th=e~n~e~-----~----1~u~1a~J~,.,_c ___ -1-----=9~.6~U'---·~r'----=1~0U=,-.._.~-~i -~~N~C'----1 
lndeno(1,2,3-cd\ovrene ua/kg 9.8U ' 10U : NC 
!Pvrene ·-------t-:-u'"-;;"ruk11'"7-----;----s"'.-=a"'u-----j---1ou ~ ··-~ 

Bisc2-ethvlhexvllohthalate cBEHPl Ull/klll 

NC not calculated because both results are less than 5 times 
the reporting limit. (If one result is above 5 times the reporting 
limit, the RPO is calculated using the reporting limit). 
NA - not analyzed. 
RPO - relative percent difference. 
u - not detected at the associated reporting limit. 
Highlighted cells indicate RPDs above the project-specific 
control limit of <50. 
(1) The PAH reporting limit is used to calculate RPD. 

22 16 I 32 
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Table 5-1 
Field Duplicate Precision 

Site Location . 

SamplelO 
Constituent UNITS 

% Gravel % 
% Coarse Sand 
% Medium Sand 
% Fine Sand 
%Tota1Sand 
%Slit 
%Clay 

Total Or!lanic Carbon % 

Aluminum llm0JK01 
Barium !lma/kal 

Lead lmnlk• 
Nickel fm<'l/KO 

Thallium 
Zinc 

Aroclor 1248 llua/kal 
Aroclor 1254 llun1•n1 
Aroclor 1260 ug/kg) 

Gl-113 
030307Gl113SO 

PrimArv 

0 
6.8 
24.1 
32.4 
63.3 
30.5 
6.1 

0.5 

42500 
195 
0.6 
40 

77.9 
6.4 
28 

0.1U 
70 

1.2U 
1.2U 
1.2U 

Gl-113 
030307Gl137SO 

Duolicate 

1.8 
5.2 

24.2 
37.6 
67 

21.6 
9.6 

0.65 

37000 
158 
0.4 
30 

60.4 
6.1 
26 

0.1U 
67 

1.2U 
1.2U 
1.2U 

I 

! 

I 

RPO 

NC 
27 
0 
15 
6 
34 
45 

26 

14 
21 
40 
29 
25 
5 
7 

NC 
4 

NC 
NC 
NC 

Benzo<aJem11racene (Ua/kal 8.7U 8.9U NC 

BenzO(blfluoranthene uO/kal 8.7U 8.9U NC 
Chrysene ua/kal 8.7U 8.9U NC 
Dlbenzo(a,h)anthracene (U!:l/k!ll 8.7U B.9U NC 
Fluoranthene IU!:l/kal 8.7U , B.9U i NC 
lndenol1,2,J..edmvt'1!Hle ua/kal 8.7U I 8.9U NC 
Pyrene lua/kg) B.7U 8.9U NC 

Bisl2-eth alate IBEHPI l!ua/kal 

NC • not calculated because both rasults era less than 5 limes 
the reporting limit. (If one raeult is above 5 times the reporting 
limit, the RPD is calculated using the reporting limit). 
NA • not analyzed. 
RPO • relative percent difference. 
U • nat detected at the associated reporting limit. 
Highlighted cells indicate RPDs above the project-specific 
control llmit of <50. 
(1) The PAH reporting limit is used to calculate RPO. 

NA NA 
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Table 5-1 
Field Duplicate Precision 

Site Location S2·56 I S2..S6 RPO 
Sample ID 030401S256SD 030401 S2144SD 
Constituent UNITS Primarv Duolicate 

~ 
%Gravel % 
% Coanie Sand 'Y. 
% Medium Sand % 
% Fine Sand •JI. 7 
%Total Sand % 
%Silt % .. 
%Clay % 

Total Ori:ianie Carbon 1% 

Aluminum '.(ma/kc 
Barium Ima/kc -
Beryllium 1mo/kc 
Chromium llmoll<C 
Con""r 'moikal 
Lead ma/kal 
Nickel ma/kg) 
Thallium mg/kg) 
Zinc (ma/ko) 

Aroclor 1248 l(ug/kg) 
Aroclor 1254 l(ug/kg) 
Aroclor 1260 llua/ka) 

BenzO(a)anthracene l(UnlKnl 
Benzo/alovrene i(UCllKOl 

Benz01ahiloel'Vffllle 

I Benzo(k)fluoranthene 
Benzo(b)fluoranthene 
Chrvsene 
Dibenzo(a,h)anthracene 
Fluaranthene ug/kol 
lndenol1,2,3-cdlmimne ug/kg) 
Pvrene l!UO/kg) 

Bis!2-ethVlhexvllPhthalate (BEHP) I uglkg) 

NC not celculated because both results are less than 5 times 
the reporting limit. (If one result is above 5 times the reporting 
limit, the RPO Is celculated using the reporting limit). 
NA - not analyzed. 
RPO • relative percent difference. 
u - not detected at the associated reporting limit. 
Highlighted cells indicate RPOs above the project-specific 
control limit of <50. 
(1) The PAH reporting limit is used to calculate RPO. 

84.3 
4.1 
1.8 

0.32 

13400 
96.7 

34.7 
7.3 
21 
0.2 
80.3 

1100U 

1100U 

9.3U 
9.3U 
9.3U 
9.3U 
9.3U 
9.3U 
9.3U 

15 .... 
9.3U 
9.3U 

NA 

94.9 12 
1.3 NC 
1 NC 

0.29 10 

I 13300 1 
I 104 7 
I 0.2 0 

37.4 7 
7.1 3 
20 5 
0.3 40 
72.9 10 

270U o 
~ 

' 270U 0 

9.1U NC 

-i 9.1U ' NC 
9.1U NC -

I 9.1U NC -
9.1U I NC --
9.1U NC ·-
9.1U I NC 
9.1U Nt,; ···-
9.1U NC 

I 9.1U i NC 

NA 
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Table 5-1 
Field Duplicate Precision 

Site l.ocatlon 
Sam lelD 
Constituent UNITS 

%Gravel 
% Coarse Sand 
% Medium Sand 
% Fine Sand 
%Tota1Sand 
%Slit 
%Cla 

Total O anlc Carbon 

Thallium 
Zinc 

Aroclor 1248 
Aroclor 1254 

NC • not calculated because both results are less than 5 limea 
Iha reporting limlt. (If one result Is above 5 times the reporting 
limit, the RPO Is calculated using the reporting limit). 
NA· not analyzed. 
RPO • relative percent difference. 
U - not detected at the associated reporting Wmlt. 
Highlighted cells Indicate RPDs above the project-specific 
control timll of <50. 
(1) The PAH reponlng limit is used to calculate RPO. 

s2.g1 
030305S267SO 

Pri 

0 
0.4 
0.7 
62 

63.2 
31.3 
5.5 

1.1 

12800 
130 
0.3 
16.3 
19.4 
13.4 
16 

0.1U 
132 

S2-67 
030305S2136SD 

Du licate 

0 
1.1 
1.7 

57.3 
60.1 
33.9 

6 

0.9 

12300 4 
119 9 
0.3 0 
16 2 

18.4 5 
13 3 
16 0 

0.2U NC 
126 5 

NC 
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Site Location 
Sample ID 
Constituent 

%Gravel 
% Coarse Sand 
% Medium Sand 
%FineSand 
% Total Sand 
%Silt 
%Clay 

Total Organic Carbon 

Table 5-1 
Field Duplicate Precision 

TR·13 ! TR-13 RPO 
--- ~3o331YR13SO--"l--o30331TIH43SO-t------

UNITS Primary I Duplicate I --

% 40.5 36.1 11 
% 12.4 10.5 17 
% 32.4 30.6 6 
% 11.7 11.1 5 

0.14 0.15 7 

Aluminum $-~.) 8100 9570 17 
,_B_a_riu_m ______ --------~kg)----i~----2~5~.3---+---2-6-.2----+----3----1 

Bervtllum 1 ma/kg) 0.1U 0.1U NC 
EC~h~ro~m~i~u~m~----------~'~m-"":'Q/k~al ___ -+---1~1~.6=---f------'12=._5 ___ _,,__ ___ 7 __ __, 

1~c,,,o:r="""::..'r _________ -+1'"m"'1al"=lk"'f--a) ___ t---=:34"',='-2 ___ I 40.8 18 Lead mn en\ 3.7 i,___ ___ 4 ___ 8 ___ _,_ ___ 2~6--_. 

Nickel mn en\ 12 14 15 
Thallium mn <n 0.1U 0.2 NG 

Zinc ma <a) 57 1 62.5 9 

Aroclor1248 11ua/kal 1.2U 
Aroclor 1254 llua/kal 2.7 
Aroclor 1260 llua/kal 1.2U 

I 1.2U 
0.9J 
1.2U 

NC 
NC 
NC-

B='e"'n"'zo(~1a)C'1a"'nth==racene==-------tou""10"';1/ke":a~l-----+--·---07,c.·9'-'uc__ _ _L 7.SU NC 
._,B"'e::.:nz=~o(""1a=:1)~py1re-"ne'-'::----------P.-U"'IQl'?'Kg,,__J ___ t----i;7;'-;'9;-;::u;- 7.6U NC 
~B~e~nz=•01~o~Jhi:t.i::::\oerv::.L:lle~ne.:::_ ______ -1-~u""-"01k~o1 ___ -1-___ 7~.~9U=----~--LfilL__-- NC 
EB,..enz~:o(~lkl'='ftu=o~ra=nt-ch,.-e~n~e ______ i-cU=IQ'-;.,/k~(!l';--) _____ --;:7;--::.9:-;'U:----r-- 7.6U NC 
EB'-'enz~:o<~lbl~lflu=o=ra=nth~e=n=e ______ ,.,u=1a'-:.,/k~•a'7----t-----;:7;--:;.9:-:'U,-__ 7.6U ___j_ __ NC __ 
Chrvsene ualka 7.9U 7.6U I NC 
Dibenzo(a,h)anthracene ua/ka 7.9U 7.6U 1 NC --

Bis(2-ethvlhexvhoothalate !BEHPl l(UQ/Ka 

NC - not calculated because both results are less than 5 times 
the reporting limit. (If one result Is above 5 times the reporting 
limit, the RPO is calculated using the reporting limlt). 
NA - not analyzed. 
RPO - relative percent difference. 
U - not detected at the associated reporting limit. 
Highlighted cells indicate RPOs above the project-specific 
control limit of <50. 
(1) The PAH reporting limit is used to calculate RPO. 

NA NA 
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Page 6 of 6 

Table5-1 
Field Duplicate Precision 

Site Location 
Sam lelD 
Constituent UNITS 

% Gravel % 
% Coarse Sand % 
% Medium Sand % 
%Fine Sand % 
%Tota1Sand % 
%Slit % 
%Cla % 

Total 0 anic Carbon 

Aroclor 1248 
Aroclor 1254 

NC - not calculated because both resultS are less than 5 times 
the reporting limit. (If one result is above 5 times the reporting 
limlt, the RPO Is calculated using the reporting limit). 
NA - not analyzed. 
RPO • relative percent difference. 
U - not detected at the associated reporting limlt. 
Highlighted cells Indicate RPDs above the project-specific 
control limit Of <50. 
(1) The PAH reporting limit is used to calculate RPO. 

164 
0.3 
19.4 
38.4 
11.5 
16 
0.3 
102 

158 
0.4 

20.1 
35.6 
14.1 
18 
0.3 
112 

4 
29 
4 
8 

20 
12 
0 
9 
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Table 5-2 
Summary Of Data Qualifications 

Sample ID Analyte Analytical Deviation Qualification 

All Samoles Grain Size Holdino Time and Conditions J 
030331TR9SD Lead High matrix spike recovery J 
030401 TR88D 
030401TR7SD 
030326TR25SD 
030318TR24SD 
030318TR238D 
030306TR22SD 
030306TR218D 
030306TR20SD 
030306TR198D 
030306TR18SD 
030306TR178D 
030320TR 1680 
030320TR15SD 
030331TR143SO 
030331TR1480 
030331TR1380 
030404TR12SO 
030327TR11SO 
030331TR 1080 
030305DP13080 Bis(2· Contamination in associated QC blank u 
0303050P135SO ethylhexyl)phthalate 
030321DP129SD 
0303040P12880 
0303040P131SO 
0303040P127SO 
0303040P 13280 
030401OP12580 
030404DP12480 
0303040P122SD 
030403DP121SD 
030402DP12080 
030402Gl112SD 
030304Gl111 SD 
030304GI 13380 

030401825680 Aroclor 1254 High field duplicate RPO J 
0304018214480 Chromium 
030305826780 Benzo(a)anthracene High field duplicate RPO J/UJ 
0303058213680 Benzo(a)pyrene 

Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Benzo(b)fluoranthene 
Chrysene 
Fluoranthene 
lndeno(1,2,3-
cd)pyrene 
Pvrene 

030317TR580 Benzo(a)anthracene High field duplicate RPO J/UJ 
030317TR140SO Benzo(a)pyrene 

Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Benzo(b)fluoranthene 
Chrysene 
Fluoranthene 
lndeno(1,2,3-
cd)pyrene 
Pvrene 
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Table 6-1 
Analytes with Higher Source Area Concentrations 

Analyte Group 

Polychlorinated Biphenyls 

Semi-Volatile Organic Compounds 

Analyte 

Aroclor 1254 

Benzo( a )anthracene 

Benzo(a)pyrene 

Benzo(ghi)perylene 

Benzo{k)fluoranthene 

Benzo[b]fluoranthene 

Bis{2-ethylhexyl)phthalate {BEHP) 

Chrysene 

Fluoranthene 

lndeno{1,2,3-cd)pyrene 

Phenanthrene 

Pyrene 

0:\25692709 USACE\53-F0072173.00 Brdford1\Post Removal Stage 2\Drafl Report\Tables\Table 6-1.doc 
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Table 6-2 
Analytes Not Significantly Higher in the Source Area and the Power of 

Detection is Adequate 

Analyte Group 

Metals Aluminum 

Barium 

Beryllium 

Chromium 

Nickel 

Thallium 

Zinc 

Analyte 

0:125692709 USACE\53-F0072173.00 Brdford1\Post Removal Stage 2\Draft Report\Tables\Table 6-2.doc 

73



Table 6-3 
Analytes with Source Area Concentrations Apparently No Higher than 

Reference Area 

Analyte Group 

Polychlorinated Biphenyls 

Semi-Volatile Organic Compounds 

Aroclor 1016 

Aroclor 1221 

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1260 

Analyte 

2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Dibenzo( a, h )anthracene 

Dibenzofuran 

Fluorene 

Naphthalene 

0:125692709 USACEl53-F0072173.00 Brdford1\Post Removal Stage 2\Dratt Report\Tables\Table 6-3.doc 
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Table 6-4 
COi List Based on the Stage 2 Statistical Results 

Analyte Group Analyte 

Metals Copper 

Lead 

Polychlorinated Biphenyls Aroclor 1254 (54% Cl) 

Semi-Volatile Organic Compounds Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(ghi)perylene 

Benzo(k)fluoranthene 

Benzo[b]fluoranthene 

Bis(2-ethylhexyl)phthalate (BEHP) 

Chrysene 

Fluoranthene 

lndeno( 1,2,3-cd)pyrene 

Phenanthrene 

Pyrene 

0:125692709 USACE\53-F0072173.00 Brdford1\Post Removal Stage 2\Draft Report\Tables\Table 6-4.doc 

75



Freshwater 
Level II 

32 
27i 
27 
32 
300 
57 
111 
17 

108 

150 

166 
423 

2o4 

Table 6-5 
Screening Level Values 

Region TNRCC Selected 

1,050 

1,4§_<! 

1,290 
2,23() 

3 BTAG Benchmark Benchmark 

31.7 i 108 
27 ---v--

150 
300 
166 

41.9i 204 1,170 
195 ·--lf--'-'---+----+----<---53T-- 195 1,520 

1,610 22,800 
--·------·-··········-ll------1----+-~-+--- ·4:00_0_1--1--1-6_1_0 ___ 

59.8 

750 

Notes: 

-- =Not Available 

67 
22.7 
22.7 

1,300 

60 7 
34.1 59.8 

182 162 

(a) Freshwater Screening Level Values, Table 2, Oregon Department of Environmental Quality, Waste Management & Cleanup Division. 2001. Guidance 
for Ecological Risk Assessment: Levels I, II, Ill, IV. Level II Screening Level Values. 

(b) Threshold Effects Concentration (TEC), Table 2. MacDonald, DD, Ingersoll, CG, and Berger, TA. 2000. Development and Evaluation of 
Consensus-Based Sediment Quality Guidelines for Freshwater Ecosystems. Arch. Environ. Contam. Toxicol. 39:20-31. 

(c) Probable Effects Concentration (REC), Table 3. MacDonald, DD, Ingersoll, CG, and Berger, TA 2000. Development and Evaluation of 
Consensus-Based Sediment Quality Guidelines for Freshwater Ecosystems. Arch. Environ. Contam. Toxicol. 39:20-31. 

(d) Meador, JP. 2000. An analysis in support of tissue and sediment based threshold concentrations of polychlorinated biphenyls (PCBs) to protect 
juvenile salmonids listed by the Endangered Species Act, NOAA, Seattle, WA 

(e) Region 3 BTAG Screening Levels, Environmental Protection Agency, Region 3. Sediment values (data for Effects Range-Low), lower of nora and fauna 
values. 

(f) TNRCC 2001, Table 3-3. Guidance for Conducting Ecological Risk Assessments at Remediation Sites in Texas. 
(g) The selected benchmark is the TEC. When a TEC is not available, the selected benchmark is the lowest of the Freshwater Level II Screening Value, 

the NOAA values, the Region 3 BTAG values, and the TNRCC Benchmarks. 
(h) Beryllium and thallium benchmarks presented are the 90% UCL of the reference location sampling results. 
(i) Benzo(k)ftuoranthene screening value is used as a surrogate value for benzo(b)ftuoranthene. 
(j) PAH compounds must be compared with individual benchmark values as well as those for low molecular weight PAHs, high molecular weight PAHs, and 

total PAHs. 
(k) Determined from values on table 6, estimating TOC content of 1%. The threshold value for a BSAF of 0.16 is 150; and for a BSAF of 0.32 is 75. 
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I 

Analyte Group Analyte i Unit 

Table 6-6 
Data Summary 

Source Area Samples 

I 
#of Samples Min Detection Max Detection Min Detection 

1
1 Max Detection 

Detected Limit (MDL) , Limit (MDL) 
#of Sampllng #of Samples 

Locations Tested 

Mean of 
Detected 
Results 

Mean of 
Detected and 
Non-detected 

Results 

Metals Aluminum mg/kg 78=H90 90 5,360 28,600 - - 16,040.19 l 16,040.19 
Metals -------·· Barium ma/kg 78 90 90 25 283 - - 133.38 133.38 
MetatS Beryllium -------- mg/kg 78 - 90 71 0- 1 <0.1 <0.7 ··Q.32··· 0.28 

Meta~- ~ -~ 78 _ - 90 ==- 90 -~= :_ 12 620 - - 30.48 30.48 
Metals ~~ 78 90 i 90 18 , 13,100 ···--··------ ·118:a1 118.81 
Metals_____ Lead ~8 90 90 - 3 ·-m-- - - 16.26 f _S,i= 
~--------- !Nickel -· 78 90 I 90-~12 520 ---26.32 2 
Metals Thallium 78 90 -1 SS- ~· 0-1----1-- --<o.~ ~.-4 - 0.29 0.21 -
'Mirta-ls ________ .. __ ,.zmc---· mg/kg 78 ·----00--1---90-- 51 1,420 117.5tl--:rr7so-

Polychlorinated Biphenyls Aroclor 1254 ug/kg 78 85 84 1 690,000 <8.9 <8.9 9,539.22 i 9,416.98 
Semi-Volatile Organic Compo1,mds 2-Methylnaphthalene ug/kg 78 85 0 - ' - <1.3 <22 - 1.40 
Semi-Volatile Organic Compounds Acenaphthene ug/kg 78 85 · ~·-4--· 18 --~~ <2.1 -~3·---m9- ---z:sa-
Semi-Volatile Organic Compounds Acenaphthylene __ .. _____ .~ 78 85 1 0 - - <1.4 1 <21 - 1.41 -
Semi-Volatile Organic Compounds Anthracene ug/kg --78 ____ --SS __ ,_ __ 5 __ -~-~4o <1.4 -~<21·--50~ ~SO-
Semi-\folatile Organic Compounds Benzo(a)anth~cene ···--.. --·· ua/kg -~---85-f-~- 10 1,200 ~ -· <5.1 91.27 30.28-
Semi-Volatile Organic Compounds_~enzo(a)pyrene ug/kg 78 85 25 10-- ··· 1,300 <2 <18 73.22 23.52 
~i-VolatileOrganicCompounds ]Benzo(ghi)perylene ug/kg 78 85 16 13 -870 - <1.6 <24 56.16 1 12.69 
Semi-Volatile_OrganicCompo!Jnds Benzo(k)fluoranthene ---- ug/kg _··18 -~~-as_-=_,___ 26_.~~12_ --:r;30o=:<2.8- <11 79.55 26.15 
§>emi-Volatile Organic Compounds Benz~]fluoranthene___ __ ~IL _ _!8 ____ 85 ___ 1!____ ___ 9_ ----,---J ,400 <2.1 <14 78. 79 26.62 __ _ 
Semi-Volatile Org~nic Compounds~1 Bis(2-ethylhexyl)phthalate (BEHP) ug/kg ~ ~-~ __ _ ?l _ -· ___!! ___ 1 .-2i..~OO <14 <85 432.77 311.65 
Semi-Volatile Organic Com~u.ri.d_l!_ Chrysene __ ug/kg ___ 78----1 _ __!!L 1 _:g_ ___ !!__ 1,400_ _ <2.3 <61 104.10 I 38.46 
Semi-V_silatile 01"9!!!i_c_ Compoun~ qibenzo(a,h)anthracene _ ug/kg tis _ -~ --i-- 6__ 16 320 <2.2 <2§___ 46.70 5.28 
§._emi-Vo!atile Organic Compounds Di~zofural"!_ __ __ __ ug/kg _E _ 85 0 _ -__ - <1.8 <22 - 1.65 
Semi-Volatile Organic Compounds Fluoranthene _________ ,!!g[kg_ ,__ _IL _.!l§ _ _1.Q _ 11 1,700 <1.8 _ __<~ _in~ _ 46.69 __ 
Semi-VolatileOrganicCompounds Fluorene __________ ~g_>--_ZL ~ ___ _L __ __L ___ 29-___ ___2!,1______ <30 13.66 2.09 
~-VolatileOrganicCompounds lndeno(1,2,3-cd)pyrene 1ug/kg 78 -~--~-- 10 960 <1.8 ___ ___:::P__ 61.09 13.83 _ 
Semi-Volatile Organic Compounds Naphthalene ug/kg 78 85 0 - - <1.4 <23 - 1.48 
:§emi-Volati~Qrganic Compou~ Phenanthrene ---- ""'1<o 78 ---± ~ ~ __:__ 23 _ .!D 1510 -- <1.6 <4.6 65 76 19 . .49 .. --
Semi-Volatile Organic Compounds Pyren~-------__ __ ug/kg 78 -+ 85 >-----~~__!Q___ 2,000.. <1.6 <120 132 .. 50 -~-66_ 

~---------·----------+----- -------------·-----+------ ---
i ' 

lli-t~~~:t~tfon:-max detectfo~ f~~~-~f dete~te~-r~sul~~re -~~ analytesl111c~~~n:~t~~ == -=-;--~.=~--+------j------+---------• 
(2) Min detection limit (MDL) and max detection limit (MDL) shown are (the min and max) for non-detect samples only, and are not shown for analytes 10!!;0~%~~::ej~~--·---L-------·--j__·-----l 
(3) To calculate mean of detected and non-detected results, non-detects were replaced by half of the corresponding MDL ____ L ---+-------·--+-·---- .... 
il4l Duolicates were averaaed out first before calculatina both mean of detected results and mean of detected and non-detected results-.------+--·------+---·-
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Table 6-7 
Data Summary 

Depositional Area Sam les 

Mean of 
Mean of 

Unit 
#of Sampling #ofSamples #ofSamples 

Min Detection Max Detection 
Min Detection Max Detection 

Detected 
Detected and 

Locations Tested Detected Limit (MDL) Llmlt(MDL) , Non-detected 
Results 

Results 

Analyte Group Analyte 

Aluminum 16 16 10,400 25,500 15757.14 15757.14 
16 16 111 230 143.79 143.79 
16 15 if2 0.4 <0.5 <0.5 -0.29 0~29 
16 16 13.6 27 17.59 17.59 

!·····--- ru-16 . 16 15.9 27.02 27.02 

Barium . ------ -+--~~---'---+.---..:..::..--1-_ _.:_:;___. 

1~:.==--------- ----t=Beo-=-i:y•l! __ iu_m _______ _ 
Chromium 
Copper 
Lead 16 16 12.22 12.22 ... 
Mercu 16 13 <0.3 0.67 0.59 
Nickel 16 16 18.61 18.61 
Selenium 

-------+.::...::.:.=..:."-'-'----------· 
----:r6- 0 <0.3 <1 0.19 

!Thallium 16 12 0.2 0.5 <0.1 <0.2 0.34 0.26 
:zinc 16 16 76.6 167 123.17 123.17 
Aroclor 1254 15 4 1.5 540 <0.49 <1.2 137.93 39.61 
2-Meth !naphthalene <1.5 <2.5 0.91 
Acenaphthene 10 10 <2.5 <4.1 10.00 2.14 

<1.7 <2.8 1.03 
<1.6 <2.7 1.01 

o(a)anthracene 18 43 <2.4 <4 27.25 8.84 
19 51 <2.3 <3.9 30:60 11.88 
21 t- 52 <2.5 <4.1 31.80 12.36 
12 26 <1.9 <3:2- 18.40 7.35 

o a) rene ____ _ 
o b )fluorant!lene 

19 35 <3.2 <5.4 24.20 9:95 
10 45 <9.1 <10 20.33 18.11 
14 52 <2.7 <4.5 ~60 12.73 
13 13 <2.5 <4.3 13.00 2.39 

<2.1 <3.6 - 1.32 
32 71 <2.1 <3.5 48.00 14.63 

Fluorene <1.6 <2.8 .02 
lndeno( 1,2 ,3-cd)pyrene 12 22 <2.1 <3:6 .93 

<1.6 .98 
14 36 <f.9-- .92 

i..:c..::.:.=...c..:..:.::c:.:.:c.::.....:;_,,"'--=-==-=:.:.c.:~.=.c.-+Naphth_!ll(:!lll':!. _____ . _____ --+'~""'--11· 

13 56 <1.9 .26 ····----· 

··----·---·-------+--· -- ----------·----+ --·--
--'-----·-- ----

Notes: -------"! __ _ 
(1) Min detection, maXdetection, and mean of detectectreSUib!; are not shown for analytes which were 1 o6%non-:detect. I 
(2) Min detection limit (MDL) and max detection limi!Jl\lll?L) shown are (the min and max) f()tr,ion-detect saf!1ples onJY.and are not shOWnfuranaly-t-es-----c-10~0~0/c~o --'de-tecteci:-
(3) To calculate mean of detected and non-detected results, non-detects were replac;ed by half of the corres ondin MDL. ' 
4 Du licates were avera ed out first befOrecalculatin both mean of detected results arldmean of detected and non-detected result$.----+----+------ ----+-----·--r---------i 
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Analyte Group Analyte Unit 

I 

--~···---------___,--···············-----------------+-

Table 6-8 
Data Summary 

Reference Area Samples 
! 
I 

#of Sampling ! # of Samples j # of Samples Min Detection Max Detection Min Detection Max Detection 
Locations Tested I Detected Limit (MDL) Limit (MDLI 

Mean of 
Detected 
Results 

Mean of 
Detected and 
Non-detected 

Results ! 

10.38 6.00 
12.08 6.42 
43.00 16.00 
14.21 6.93-

·~----+--_-___,r--,.2:~ 

2.43 
21.17 11.13 

3.31 
=----f---_--+--~2.gz-

--+--- ----=--+-~-c--1-------; ..... 
i 2.53 --·---· 

,.-------1-~~--+-·-----l--+---1_4.c.c...33-'----+---5'--'-.2_6___,····· 
16.40 10.71 

··········-------------+-···--·--·······-----------f.--·-·········4 -----+----- +-----+-----·········+-------'----+----·-__;.-····-·····--+------I 
Notes: I 1' 
('i)Min detection, max detection,arnrmean of detected results are not shown for analytes which were 100% non-detect. -+--- -- i 
(2)Miildetection 11r11itJMDL) and max detection limit (MDL) shown are (the .min and max) for non-detect samples on!y,.and are not shown for §lllalvtes106% d~e-te_ct_e~d:--
(3) To c11}1?1Jlate mean of detected and non-detected rEl_~l,!lts, non-detects were replaced by half of the corresponding MDL. I 

114) Duolicates were averaaed out first before calculatina both mean of detected results and mean of detected and non-detected resu-lts-.-·-·---<~··--·-·--1 ···· ----+:----····· ·····--·---
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NV= No Value 

Table 6-9 
Goose Island and Reference 

Analytical Results 
Metals 

Background Soil Value - from WDOE, 1994 Natural Background Soil Metals Concentrations in Washington State. 
Clark County 90th Percentile. 
Highlighted cells are upland Goose Island soil results. 
P = Primary sample 
D = Field duplicate sample 
U = Thie analyte was not detected above the sample reporting limit. 
Detections are in bold. 
Brackets indicate exceedance of Background Soil Value 

0:\25692709 USACE\53-F0072173 Brdford1\Post Removal Stage 2\Draft Report\Tables\Table S.9-GI Soil Metats-rev1 .XLS 
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Table 6-10 
Groundwater Detections vs. Sediment COis 

Volatile Organic Com ounds i1---·---"'-·----'---------+-NA . 
11-----'---'--------------1-..------··---------11 

NA 
i1-o-------,--- ---------J--N..-.A-------·-··---
lb.-;---:--------------r.-;N._,.A----------·------11 

NA 
NA 
NA 
Metals 

Not COi 
Not 
Not COi 

1,_T_r_i_b_uty~lti_n _____________ -+-------------·-·---
Herbicides 
-Nitrophenol-·--·-·· 

Notes: 
Highlighted cells indicate analytes that were detected in groundwater that are also COis 
in sediment. 
NA-Not Analyzed 
ND-Not Detected 

0:25692709 USACE\53-F0072173 Brdford1\Post Removal Stage 2\Draft Report\Tables\Table 6-10-Upland GW Det only Vs Sediment COls.xlsSummary 
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Table 6-11 
Landfill Soil Detections 

Vs. 
In-water Sediment North of Landflll 

I 
Sediment COi List Soll Maximum! Soll EPC Sediment Maxlmu 

Not COi 
'Not COi 

-------+'N"'orcor--·~--· 
INotCOI 

122 

54000 

~--20000 

Highlighted cells indicate analytes detected in upland groundwater samples 
and in-water sediment samples, 

i 

120 26 

8300 95 
34000 88 
54000 
14000 76 
35000 __JJQ__ 

15000 490 

16000 76 

140 
179 

Sediment maximum and average are tor source area samples offshore of the landfill (not south of the landfill), 
Sediment maximum and average concentrations are calculated using detected concentrations only, 
NA-Not Analy;zed 
ND-Not Detected 
*Bis(2-<llhylhexyl)phthalate is a COi in the catch basin outfall area only,Therafore, this compcund is not further evaluated. 

37 
13 

33 
31 
29 
34 
43 

51 
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Table 7~1 
Occurrence and Status of Threatened, Endangered, and Sensitive Species in the Bradford Island Vicinity, Oregon 

Status 
Common and Scientific Name Federal State ONHP List TNC ODFW Probability of Occurrence 
Plants 
Golden indian-paintbrush LT LE I Gl,SH Very unlikely, no suitable habitat, not seen in Oregon for 40 
(Castilleja levisecta) years, not observed. 
Howellia (Howellia aquatilus) LT l G2,SH Very unlikely, no suitable habitat, not observed. 
Howellis daisy Soc ODA I G2, 82 Very unlikely, known from higher elevations in the Gorge, 
(Erigeron howellii) Candi- potentially suitable habitat on Bradford Island in forested areas, 

date not project site, not observed. 
Oregon daisy soc ODA I G3, S3 Very unlikely, last seen in early 1900s in Bonneville Dam area, 
(Erigeron oreganus) Candi- unlikely to occur, not observed. 

date 
Tall bugbane soc ODA l G2, S2 Very unlikely, not observed, no suitable habitat. 
(Cimicifaga elata) Candi-

date 
Barrett's penstemon Soc ODA I G2, S2 Very unlikely, not observed in potentially suitable habitat, and 
(Penstemon barrettiae) Candi- would be identifiable if it had been present. 

date 
Howell's bentgrass Soc ODA I G2, S2 Very unlikely, not observed, should have been identifiable if 
(Agrostis howellii) Candi- present. 

date 
Cold-water corydalis soc ODA l G3, S2 Very unlikely, not observed, no habitat present. 
(Corydalis aquae-gelidae) Candi-

date 
Liverwort 2 G4, SI Very unlikely, not observed, potentially suitable habitat present 
(Scapania )!Ymnostomophila) on side of island north of project area. 
Strickland's tauschia 2 G4, SI Very unlikely, no suitable habitat, not observed. 
(Tauschia stricklandii) 
Long-bearded hawkweed 4 G4, S3 Very unlikely, not observed, potential cliff habitat not within 
(Hieracium longiberbe) project area. 
Sicklepod rockcress 2 G5T3, Very unlikely, not observed, probably no suitable habitat 
(Arabis sparsiflora var. S2 present. 
atrorubens) 
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Table 7-1 (continued) 
Occurrence and Status of Threatened, Endangered, and Sensitive Species in the Bradford Island Vicinity, Oregon 

Status 
Common and Scientific Name Federal State ONHPList TNC ODFW Probability of Occurrence 
Columbia lewisia 2 G4T4, Very unlikely, not observed, rocky slope habitat present outside 
(Lewisia columbiana var. S2 of project area. 
columbiana) 
Oregon bolandra Critical 4 G3, S3 Very unlikely, not observed, no wet cliff/talus habitat present on 
(Bo/andra orej!ana) Bradford Island. 
Invertebrates 
Pristine springsnail 3 Very unlikely, no suitable habitat (springs) present in project 
(Pristinico/a hempilli) area. 
Fish 
Sockeye salmon LE 1 GS, S4 Any surviving fish of this extremely rare species would pass 
(Oncorhynchus nerka) through Bonneville Dam and may move past Bradford Island on 
Salmon River tributary to Snake upstream and downstream migration. No spawning or rearing. 
River, Idaho ESU 
Chum salmon LT Critical 2 GS, S2 Unlikely, current range restricted to below Bonneville Dam. No 
(Oncorhynchus keta} spawning or rearing. 
Lower Columbia River ESU 
Steelhead LT Critical 1 GST3Q, Adults and smolt pass through Bonneville Dam and may move 
(Oncorhynchus mykiss} S3 past Bradford Island on upstream and downstream migrations. 
Lower Columbia ESU No spawning or rearing. 
Steelhead LT Vulnera l GST3Q, Adults and smolt pass through Bonneville Dam and may move 
(Oncorhynchus mykiss) ble S3 past Bradford Island on upstream and downstream migrations. 
Snake River Basin ESU No spawnin2 or rearing. 
Steelhead LT Vulnera 3 GST3Q, Adults and smolt pass through Bonneville Dam and may move 
(Oncorhynchus mykiss) ble S3 past Bradford Island on upstream and downstream migrations. 
Middle Columbia ESU No spawning or rearing. 

Chinook salmon LT LT l GST3Q, Adults and smolt pass through Bonneville Dam and may move 
(Oncorhynchus tsawytscha) S3 past Bradford Island on upstream and downstream migrations. 
Snake River ESU No spawning or rearing. 
Chinook salmon LT Adults and smolt pass through Bonneville Dam and may move 
(Oncorhynchus tsawytscha) past Bradford Island on upstream and downstream migrations. 
Lower Columbia ESU No spawning or rearing. 
Coastal cutthroat trout c Critical 3 G4TQ, Adults and juveniles pass through Bonneville Dam and may 
(Oncorhynchus clarki clarki) S4 move past Bradford Island on upstream and downstream 

migrations. No spawning or rearing. 
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Table 7·1 (continued) 
Occurrence and Status of Threatened, Endangered, and Sensitive Species in the Bradford Island Vicinity, Oregon 

Status 
Common and Scientific Name Federal State ONHP List TNC ODFW Probability of Occurrence 
Coho salmon c Critical 1 G4T3Q, Adults and juveniles pass through Bonneville Dam and may 
(Oncorhynchus kisutch) S3 move past Bradford Island on upstream and downstream 
Lower Columbia ESU migrations. No spawning or rearing. 
Pacific lamprey soc Vulnera 3 G5, S3 Adults and juveniles pass through Bonneville Dam and may 
(Lampropelta tridentata) ble move past Bradford Island on upstream and downstream 

migrations. No spawning or rearing. 
Amphibians 
Larch mountain salamander soc Vulnera 2 G2,S2 Very unlikely, suitable small-sized talus slope habitat not 
(Plethodon larse//i) ble present. 
Oregon spotted frog c Critical l G2G3, Very unlikely, no suitable warm, shallow marsh habitat present. 
(Rana pretiosa) S2 
Reptiles 
Western painted turtle Critical 2 G5, S2 Very unlikely, observed in ponds near Cascade Locks, no 
(Chrysemys picta) suitable habitat in project area. 
Birds 
Northern spotted owl LT LT I G3T3, Very unlikely to occur, only as transients passing through, area 
(Strix occidentalis caurina) S3 too small and disturbed to provide habitat. 
Bald eagle LT (soon LT I G4,S3B, Summer breeding and wintering resident of the vicinity. 
(Haliaeetus leucocepha/us) to be S4N 

de listed) 
Columbia white-tailed deer LE Vulnera l G5T2Q, Very unlikely, no suitable habitat, current range below RM 50. 
(Odocoileus vir!(inianus lecurus) ble S2 

State and Federal Status Definitions 

LE- Listed Endangered. Taxa listed by the U.S. Fish and Wildlife Service or National Marine Fisheries Service as Endangered under the Endangered Species Act, or by the Oregon Departments of 
Agriculture (ODA) and Fish and Wildlife (ODFW) under the Oregon Endangered Species Act of 1987. Endangered taxa are those that are in danger of becoming extinct within the foreseeable future 
throughout all or a significant portion of their range. 

LT Listed Threatened. Taxa listed by the above agencies as Threatened; defined as those taxa likely to become endangered within the foreseeable future. 

PE Proposed Endangered. Taxa proposed by the above agencies to be listed as endangered. 

PT - Proposed Threatened. Taxa proposed by the above agencies to be listed as threatened. 

C- Candidate. Candidate taxa for which National Marine Fisheries Service or U.S. Fish and Wildlife Service have sufficient information to support a proposal to list under the Endangered Species 
Act, or which is a candidate for listing by the ODA under the Oregon Endangered Species Act 

SoC - Species of Concern. Former Category 2 candidates for which additional infonnation is needed to propose as threatened or endangered under the Endangered Species Act; these species are under 
review for consideration as Candidates for listing under the Endangered Species Act. 
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Table 7-1 (continued) 
Occurrence and Status of Threatened, Endangered, and Sensitive Species in the Bradford Island Vicinity, Oregon 

Oregon Natural Heritage Program (ONHP) Definitions 

List I - taxa that are threatened with extinction or presumed to be extinct throughout their entire range. 

List 2 - taxa threatened with extirpation or presumed extirpated from Oregon; often peripheral or disjunct species that are of concern considering species diversity within Oregon; can be very significant 
in protecting the genetic diversity of the taxon; ONHP regards extreme rarity as a significant threat and has included species that are very rare in Oregon on this list. 

List 3 - taxa for which more information is needed before status can be determined, but which may be threatened or endangered in Oregon or throughout their range. 

List 4 - taxa that are of conservation concern but not currently threatened or endangered, including taxa that are very rare but considered secure as well as those declining in numbers or habitat but still 
too common to be proposed as threatened or endangered; these taxa require continued monitoring. 

The Nature Conservancy's (TNC) Natural Heritage Network Ranks 

The Natural Heritage Network ranks are part of a national system of ranking species throughout the world and is used throughout the U.S., Canada, and 13 Latin American countries. Both global and 
state ranks are provided in ONHP ( 1998), abbreviated as "G" and "S." 

I - Critically imperiled because of extreme rarity or because it is somehow especially vulnerable to extinction or ·extirpation, typically with 5 or fewer occurrences. 

2 - Imperiled because of rarity or because other factors demonstrably make it very vulnerable to extinction (extirpation), typically with 6-20 occurrences. 

3 - Rare, uncommon, or threatened, but not immediately imperiled, typically with 21-100 occurrences. 

4 - Not rare and apparently secure, but wth cause for long-term concern, usually with more than I 00 occurrences. 

5 - Demonstrably widespread, abundant, and secure. 

H - Historical occurrence, formerly part of native biota with the implied expectation that it may be rediscovered. 

X - Presumed extirpated or extinct. 

U - Unknown rank. 

ODFWRanks 

SC - State Critical. Species for which listing as threatened or endangered is pending; or those for which listing as threatened or endangered may be appropriate if immediate conservation activities are 
not taken. Also considered critical are some peripheral species that are at risk throughout their range, and some disjunct populations. 

SV - State Vulnerable. Species for which listing as threatened or endangered is not believed to be imminent and can be avoided through continued or expanded use of adequate protective measures 
and monitoring. In some cases the population is sustainable and protective measures are being implemented; in others, the population may be declining and improved protective measures are needed to 
maintain sustainable populations over time. 

SP-Peripheral or Naturally Rare. Peripheral species refer to those whose Oregon populations are on the edge of their range. Naturally rare species are those that had low population numbers 
historically in Oregon because of natural limiting factors. Maintaining the status quo for the habitats and populations of these species is a minimum requirement. Disjunct populations of several species 
that occur in Oregon should not be confused with peripheral. 

SU - Undetermined Status. Animals in this category are species whose status is unclear. They may be susceptible to population decline of sufficient magnitude that they could qualify for endangered, 
threatened, critical, or vulnerable status, but scientific study will be required before a judgment can be made. 
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Note: River depth contour interval = 1 O feet. 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: 

Weather Conditions: 

__LPCB-Aroclors 

__ PCB - Congeners 

__LMetals 

_LSVOCs 

~PAHs 

Sampling Method: \Sox C.0'1-£ 
QC Samples Collected: Wo 

Water Sample Collected: \.-JO 

__ voes 

__x_Pesticides 

_lButyltins 

_x_Diesel/Heavy Range Organics 

~Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: c_µ__ I \)v0 

Longitude: I Z I 5b. 7 S'l>ID W 

Description of Location: ~ ~C:::. 

Description of River Bottom: o r- LL!'.\M. ,, 
Water Depth: 2'8' 
~ediment Depth: _ %0 1 

Color: ·1:>1 
I;:) (L.C) LAJ f0 

Texture: 1 '\ Q .. 
V''....J 0° LL. ---O"LTED 

UCSC Classification: SvJ 
Odor/sheen: WoNE 
Benthic Organisms: N o~ ~ 
Depth of bioactive layer: ~ / ,q 
Vegetation: W'Dt~ 

Number of Corbicula at sampling station: 

Date: 

Time: 10: zo 

__ % Moisture 

-2(_ Grain Size 

__ pH 

__ TOC 

0:\25692709 USACE\53-F0072173.00 Brdfordl\Delivery Order No. 04 Mod 06\Work Plans - Final\FSP\APPB_FIELDSAMPFRM.Sediment.doc 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: 

Weather Conditions: ~MN"'\ 

_&_PCB-Aroclors 

__ PCB - Congeners 

_ls_ Metals 

__lS_SVOCs 

__K_PAHs 

Sampling Method: ~O ),_ Cut_c_ 

QC Samples Collected: /VIS tZ1SJ.J 

Water Sample Collected: tv 0 

__ voes 
--1S:._Pesticides 

_LButyltins 

-A-Diesel/Heavy Range Organics 

-25...__Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: ~ J Ol/\) 

Description of Location: UP'S~ ()F OLD A.J/lV LOVL 

Description of River Bottom: ~~ 'M..o~I 

Water Depth: 1'-'SV 1 

Sediment Depth: f.o 11_ 9 ' ' 

Color: 

Texture: V. !N6 S D 
ucsc Classification: s(V) -M L 
Odor/sheen: N 

Depth of bioactive layer: L ~ 

Number of Corbicula at sampling station: \ -z._ t 

Date: 314/o> 
Time: 

__ %Moisture 

__ Grain Size 

__ pH 

__ TOC 

!_ \.; !-------------------------------------------< '!1 

0:\25692709 USACE\53-F0072173.00 Brdfordl\Delivery Order No. 04 Mod 06\Work Plans - Final\FSP\APPB_FIELDSAMPFRM_Sediment.doc 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: '\) \) _ \ -z_ L\ 

Weather Conditions: 

__l:;;,_PCB-Aroclors 

__ PCB - Congeners 

~Metals 

~SVOCs 

__ voes 

_lPesticides 

~Butyltins 

_){_Diesel/Heavy Range Organics 

~PAHs ~Archive 

QC Samples Collected: No 
Water Sample Collected: ~ 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: Qjv\_ \ \:J\!0 

Longitude: 121 5'to 15'",'6'18 W 

Date: 03/ L/ / 0 3 

__ %Moisture 

__ Grain Size 

__ pH 

__ TOC 

Description of Location: '$. ~\DIS- 0 ~ 'BT - (;::; (.) F Sro"-""' 1,;~ 
Description of River Bottom: 

W D h ~-C.:-- I ater ept : ..::> ..:> 

Sediment Depth: L{ t' 

Texture: Si L T'1 'SAN u \0 

UCSC Classification: i!'v\. L-. 
Odor/sheen: N 0 

Depth of bioactive layer: S <:.Av\ 

Vegetation: \\.10\ ~ .. ~ 

Bottom Condition: 

Number of Corbicula at sampling station: 

0:\25692709 USACE\53-F0072173.00 Brdfordl\Deiivery Order No. 04 Mod 06\Work Plans - Finnl\FSP\APPB_FIELDSAMPFRM _Sediment.doc 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: u? -- I -z.:z_ 
Weather Conditions: ~\I\.) '1 

~PCB-Aroclors __L. VOCs 

__ PCB Congeners 

-2'.:_Metals 

~SVOCs 

~PAHs 

Sampling Method: \3c.x ~e 
QC Samples Collected: \-JO 
Water Sample Collected: \'.::JO 

~Pesticides 
___2:._Butyltins 

~Diesel/Heavy Range Organics 

--2'.::_Archi ve 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: 

Latitude: 4> 3"1" Z.5 01s=z.. N 

Longitude: }1-1 5'5 :)"lf. 3077 W 

Description of Location: Ne St OF 6. C. 
Description of River Bottom: S1 Lrtf 
Water Depth: ,,....._ I 5 ' 
Sediment Depth: ,,.,_, 4 '' _ <.o 1 

' 

Texture: 

UCSC Classification: S/VJ fl1 L 
Odor/sheen: NO 
Benthic Organisms: t"-.JOif{.. fV'\ 

Depth of bioactive layer: I -, , - <- Q,1.v'\ 

Bottom Condition: ~ F '"\"' 

Number of Corbicula at sampling station: ""S-0 ·t"' 

Time: I L( 3 -S 

__ %Moisture 

-.£Grain Size 

__ pH 

__ TOC 

0:\25692709 USACE\53-F0072l73.00 Brdfordl\Delivery Order No. 04 Mod 06\Work Plans Final\FSP\APPB_FIELDSAMPFRM __ Sediment.doc 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: G- L ,... l \ ':>-
Weather Conditions: fLA.l (\.) '{ 

_lL_PCB-Aroclors 

__ PCB - Congeners 

--2S.:_Metals 

isvocs 
_2SPAHs 

Sampling Method: 

QC Samples Collected: ~O 

Water Sample Collected: ~)o 

__ voes 
_£Pesticides 

-2S_Butyltins 

--25.._Diesel/Heavy Range Organics 

~Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: CJ.A-.l.D\/V 

Latitude: 'I~ 3j ,3. l'il'?S' N 

Longitude: I ZI S-5' 'iZ:'fJ{cl'.) W 

Description of Location: 1 ,.. '\ ~ .. -...r 
V'-'. 01 t"-"\ 

Description of River Bottom: 

Water Depth: '5 I 

UCSC Classification: (v\ L 
Odor/sheen: 

Benthic Organisms: No 
Depth of bioactive layer: 4 -G:, (.Av\ 

Vegetation: T w i 6-') 

Number of Corbicula at sampling station: I 0-2..Q 

Date: 3/y lo~ 
Time: 

__ % Moisture 

__ Grain Size 

_pH 

__ TOC 

0:\25692709 USACE\53-F0072173.00 Brdfordl\Delivery Order No. 04 Mod 06\Work Plans Final\FSP\APPB_FIELDSAMPFRM_Sedimen1.doc 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: b-I- II\ 
Weather Conditions: 

__ PCB - Congeners 

~Metals 

--25:._SVOCs 

~PAHs 

QC Samples Collected: U e ";, _ 
Water Sample Collected: \\Jo 

__&_Pesticides 

~Butyltins 
~Diesel/Heavy Range Organics 

~Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: Q_J...A. / Dvv 

Longitude: (Z. I. Cf 2-C.,":>-~<..>-S-W 

Description of River Bottom: ~F ,.-

Water Depth: A- 15 1 

Sediment Depth: \ \ t ' 

UCSC Classification: fV\ L _ $ (Y1 

Odor/sheen: ND 
Benthic Organisms: ~OM 

Depth of bioactive layer: 2 
Vegetation: N 

0 

Bottom Condition: So;::"\ 

Number of Corbicula at sampling station: \ 0 + 

Date: 314 lo 3 

Time: I 6 ~ 2-

__ %Moisture 

____6_Grain Size 

__ pH 

__ TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: '"SE _ \ \ f-
Weather Conditions: 

__ PCB - Congeners 

iMetals 

_}S_SVOCs 

~PAHs 

Sampling Method: \Sox 
QC Samples Collected: l\.) O 
Water Sample Collected: t-JO 

>c Pesticides 

_£Butyltins 

_c:_Diesel/Heavy Range Organics 

____lS:_Archi ve 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: ~. { 0 iAJ 

Longitude: 1z I Sb o"t.Cft'ff f W 

Description of Location: ,.,.,_ 1 L.CX) 1 U >fl. tfhvl 

Description of River Bottom: 12 
O<-i- '1 

Water Depth: ,_ ~O 1 

Sediment Depth: ·-z 1 
' 

Color: 

Texture: 

UCSC Classification: S -,..J..I\. 
Odor/sheen: \\JO 
Benthic Organisms: \'0 Q 

Depth of bioactive layer: ~ "Ji!,;.. 

Vegetation: l\.)O 

Bottom Condition: ·\"') 
Kef::-A.<- ~ 

Number of Corbicula at sampling station: J 0 + 
t ~ILT 

Date: 3 -s-/ 0 ~ 

Time: 9 3() 

__ %Moisture 

~Grain Size 

__ pH 

__ TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: \) p _ \ ~ () 
Weather Conditions: \2_,,t\\.l'.Yi 

__ PCB - Congeners 

__,K-Metals 

_LSVOCs 

~AHs 

Sampling Method: ~a~ G::a.c 

--A-Pesticides 

_LButyltins 

___c:_Diesel/Heavy Range Organics 

X Archive 

QC Samples Collected: ·~e";.- '\).;:.:>1.-\ t..4"1""€ 

Water Sample Collected: t--.Ju 
Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: 

Latitude: 4 5 5 ~ zo. 501 5 N 

Longitude: \"2-\ 56 '-13. zc.110 W 

Description of Location: S . 
Description of River Bottom: 

Water Depth: 

Sediment Depth: 

Texture: 

UCSC Classification: (\/\ l.. 

Odor/sheen: 

Benthic Organisms: 

Depth of bioactive layer: ~ C-f'V'\ 

Bottom Condition: 

Number of Corbicula at sampling station: '.:::> 

Date: 3 / s- /a 3 
Time: / 0: OS-

__ Grain Size 

__ pH 

__ TOC 
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Bradford Island Post Removal Sediment Sampling 
"~' 

...-----~~-~~~~~-~~-~-~~~-~-~--~~-~~~-~~-~~~~--... 

Sample Number: \) ~ _ \ ~ S" _ ~u ~'SF C... @_ \)w_ \ ~ 

Weather Conditions: KJ\:1..(\.) 1 / w J l\.J D 1.r 

__ PCB - Congeners 

_}Q_Metals 

~SVOCs 

_?S_PAHs 

QC Samples Collected: 

_LPesticides 

-2S._B utyltins 

~Diesel/Heavy Range Organics 

XArchive 

Date: 3/ ~ / 03 

_LGrain Size 

__ pH 

__ TOC 

Water Sample Coll~cted: i\..) u ,~ 
i--~~~~~~-~~~~~~~~--~-~-~-----~~~~~---~~-~-----f. 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: 

Longitude: ______ _ w 
Description of Location: 

Description of River Bottom: 

Water Depth: 

Sediment Depth: 

Texture: 

UCSC Classification: 

!--O_d_o_rl_sh_e_e_n_:_~-=-""-"-----------------------------------1·~· 
Benthic Organisms: f...JO 

Depth of bioactive layer: 

Number of Corbicula at sampling station: 

0:\25692709 USACE\53-F0072 I 73.00 Brdford !\Delivery Order No. 04 Mod 06\Work Plans Final\FSP\APPB_FIELDSAMPFRM_Sediment.doc 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: 

Weather Conditions: 

_lLPCB-Aroclors 

__ PCB - Congeners 

---2S,,._Metals 

~SVOCs 

~PAHs 

QC Samples Collected: 

Water Sample Collected: 
0 

__ voes 
1Pesticides 

~Butyl tins 

__c_oiesel/Heavy Range Organics 

_LArchive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: 

Longitude: I?\ 56 17.. ~(1s4o W 

Description of Location: '\A.). 

Description of River Bottom: 

Water Depth: /'-- (o f 

Texture: 

UCSC Classification: ~(\/\ - 1'V\ L 
Odor/sheen: 

Benthic Organisms: 

Depth of bioactive layer: .--, 
<- ~ 

Bottom Condition: 

Number of Corbicula at sampling station: -\-

Date: 3 /5(D 3 

__ % Moisture 

__ZS:_Grain Size 

__ pH 

__ TOC 

0:\25692709 USACE\53-F00721Tl.OO Brdford !\Delivery Order No. 04 Mod 06\Work Plans - Final\FSP\APPB_FIELDSAMPFRM_Sed1ment.doc 
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Bradford Island Post Removal Sediment Sampling . 

Sample Number: 

Weather Conditions: vJ \ f\.)[)"f 

__ PCB - Congeners 

_'X_Metals 

_.x_svocs 
~PAHs 

QC Samples Collected: 

Water Sample Collected: ~ 

__K_Pesticides 

_K_Butyltins 

~Diesel/Heavy Range Organics 

~Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Description of Location: ·\A.Jt; ;r 
0 

i= P, LC # 3 

Water Depth: -:f 1 

Sediment Depth: 3 ' 1 

Texture: 

UCSC Classification: M L. _ 5i'V7 

Date: 

..2.Q_Grain Size 

__ pH 

__ TOC 

,, .• ,.· 
l;:\j 

_, 

' 

Odor/sheen: V\) 0 ·;;. 
1----------------,------------------------------·•J./ 

Benthic Organisms: WO>l#I S / s /l/tftL S 

Depth of bioactive layer: z e.--, 

Bottom Condition: 50 r:r vJ/ f-ofJ.f!> LE 5 
Number of Corbicula at sampling station: z S-+ 

0:\25692709 USACE\53-F0072173.00 Brdfordl\Delivery Order No. 04 Mod 06\Work Plans Final\FSP\APPB_FIELDSAMPFRM_Sediment.doc 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: 45 2 - (o ""f-
Weather Conditions: ~I\.)'-'\ / 1.10 1 f\J 0 L{ 

_LPesticides 

_LButyltins 

__ PCB - Congeners 

_LMetals 

_lS_SVOCs 

___lLPAHs 

-2L_Diesel/Heavy Range Organics 

~Archive 

Sampling Method: 13o )( Co<LS 
QC Samples Collected: Ye':> ~?u L-A-n:... (SZ-l 3lo) 
Water Sample Collected: No 
Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: C:_Jv\_ ( i)W 

Longitude: I '2..1 Sl.o i '"$, "irO't ') W 

Description of Location: \?x:.w~ ?t L£ 

Description of River Bottom: C,_o~\3. lit'( 

Water Depth: l ~ .15 1 
_ ~A:vV _ \, 

Sediment Depth: -z_ 1 
• 

Texture: ~"AN'0 I SI LT 

UCSC Classification: ML _ ~ 
Odor/sheen: 

Benthic Organisms: 
NJ 

Depth of bioactive layer: -z c:_-1..-V°' 

Vegetation: T \II-.)\ ~ -

Bottom Condition: 

Number of Corbicula at sampling station: 10+ 

Date: 3 /s-/o 3 

Time: / (o : OJ" 

__ %Moisture 

_.:s_ Grain Size 

__ pH 

__ TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: 5 2. _ 

__ PCB - Congeners 

__K;_Metals 

~SVOCs 

~PAHs 

Sampling Method: &x ~ 
QC Samples Collected: N \) 

Water Sample Collected: WO 

_r_. _Pesticides 

___y_Butyltins 

_LDiesel/Heavy Range Organics 

~Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: 

Longitude: \2 \ 5lo N, l..7..1./ Lt W 

Description of Location: U~0t.~ "f't1...o,'\./\ 

Description of River Bottom: So'P'\ v..J I 
Water Depth: l y f 

Sediment Depth: 

UCSC Classification: ""1 ~ -:;vJ 
Odor/sheen: 

Benthic Organisms: 

Depth of bioactive layer: rz. ~ 

Bottom Condition: "::;:.OF"\ 

Number of Corbicula at sampling station: / 0 -t-

__% Moisture 

---1_ Grain Size 

__ pH 

__ TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: 

Weather Conditions: 

__ PCB Congeners 

_K_Metals 

~SVOCs 
~PAHs 

QC Samples Collected: 

Water Sample Collected: 

_LPesticides 

___..k_Butyltins 

_LDiesel/Heavy Range Organics 

~Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Longitude: 1£. l ~'-6 'IS-. -a-11 (c, W 

Description of River Bottom: c ;oFr 
Water Depth: · 1 

Sediment Depth: ·~" 

Texture: c ·\ t • 
01 L-\'1 ? 

UCSC Classification: S·M _ /!\/\. L 
Odor/sheen: D 
Benthic Organisms: \,,()OJLM ""':::> / $(0rQ:l L _ 

Depth of bioactive layer: \ CW"\. 

Bottom Condition: Se·n 
Number of Corbicula at sampling station: z ~ 

Date: 03 / (o 
Time: 920 

~CJrain Size 

__ pH 

__ TOC 

0:\25692709 USACE\53-F0072 l 73.00 Brdford !\Delivery Order No. 04 Mod 06\Work Plans Final\FSP\APPB_FIELDSAMPFRM_Sediment.doc 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: \ll. _ ('_,\ 
Weather Conditions: 

__ PCB - Congeners 

iMetals 

_Lsvocs 
~PAHs 

QC Samples Collected: 

Water Sample Collected: 

__ voes 
-.-+-Pesticides 

_}:._Butyl tins 

-1:_Diesel/Heavy Range Organics 

-1:._Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Longitude: I '2..' ':>1.J:.. /I.;,. '-l qz..; W 

Date: 

__ % Moisture 

~Grain Size 

__ pH 

__ TOC 

Description of Location: "- 'I o~ ,,,.... ~ ' .... ' <:... IL"-"'. - """- 1? r-;..J /\ ls1 Anrl'"\ 1-----------'-'-I_~. \,;..IV " ' ,..... \....\..Si ON '""- ..:> ro ... m .. t;.. ._,1- · '...)/t.tf-Dr"'U'"'<../ -·,. v ~ 

Description of River Bottom: Gn:sP.>t)1 ~ I St cri Sftr.JD i (\) i3E"11N 6-r..._:::::y.J 

Water Depth: 3 

Texture: S\ Ll'1 \- 11\)c S4NO 
UCSC Classification: f.)\ {... ... f;t;;J 
Odor/sheen: 

Benthic Organisms: {\..) O 
Depth of bioacti ve layer: N 

Vegetation: \r--JOOOY 

Number of Corbicula at sampling station: 

0:\25692709 USACE\53-F0072 l 73.00 Brdford !\Delivery Order No. 04 Mod 06\Work Plans - Final\FSP\APPB_FIELDSAMPFRM_Sediment.doc 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: 

Weather Conditions: \Lfut'J"{ / 110 , 100 y 

__ PCB - Congeners 

~Metals 
__&_SVOCs 

_LPAHs 

QC Samples Collected: 

Water Sample Collected: 

--,k._Pesticides 

____LL_Butyltins 

_X_Diesel/Heavy Range Organics 

_x:_Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: 

Latitude: Ys' 3'B 34 43'30 N 

Longitude: 1'2.! 51o 1(0 • Z'5'VZW 

Description of Location: 

Description of River Bottom: 
n 1- n~LS. ON 

St1-Fr 
Water Depth: 7. 3 I 

Sediment Depth: 4 1 • 

Texture: 

UCSC Classification: 

Odor/sheen: 

Benthic Organisms: ~ ()1\-)C., 

Depth of bioactive layer: 

Bottom Condition: 

Number of Corbicula at sampling station: -z... 
,..) CLA tviS 

Date: 

Time: 10 :o~ 

__ %Moisture 

~<Jrain Size 

__ pH 

__ TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: 'TYL__ (._Q 

WeatherConditions: ~f\.J'i J WilU0'-1 

~PCB-Aroclors 

__ PCB - Congeners 

~Metals 

__L_SVOCs 

_2S_PAHs 

QC Samples Collected: 

Water Sample Collected: No 

__ voes 
_LPesticides 

---2:._Butyltins 

_LDiesel/Heavy Range Organics 

__2S_Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: 

Date: 

Time: IOLO 

__ %Moisture 

~Cirain Size 

__ pH 

__ TOC 

Description of Location: I\ '\. -. c o· ~ 
\"-J.L)1 Vt<IT\...L:> N . ·.:,), oe o F 8;(_ r1-o Pt.;vL!J Is , ~rJ o 

Description of River Bottom: ~F""r 

Water Depth: 

Sediment Depth: 

Texture: 

UCSC Classification: 'SrVl _ fVl L 

Odor/sheen: [\J ~ 

Benthic Organisms: NDNE. 

Depth of bioactive layer: 'Z~ 

Bottom Condition: SoPr 
Number of Corbicula at sampling station: 3 

l' 1 ' 61._ow 

0:\25692709 USACE\53-F0072173.00 Brdfordl\Delivery Order No. 04 Mod 06\Work Plans· Final\FSP\APPB_FIELDSAMPFRM_Sediment.doc 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: \ yt _ \ ~ 

Weather Conditions: \L~N\..\. I WlN~Y 

__ PCB - Congeners 

~Metals 

_2:LSV0Cs 

~PAHs 

Sampling Method: 

QC Samples Collected: 

Water Sample Collected: NO 

__k_Pesticides 

_LButyltins 

__!:_Diesel/Heavy Range Organics 

~Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: ~ { Ov0 

Date: 5 / (p / 0 3 

Time: I 0 '-{ 5-

__&Grain Size 

__ pH 

__ TOC 

Description of Location: p-., r ~5 '-'-.A ,.: 3~ ~:-' /c, ...... ii'\ 
1.,.....'(C I I Ul'<-A-' ~ ~N G~'::> ON J,}'1..,.;~ ..X..flfV.1.J 

Description of River Bottom: 50 / 
ff w W8"3Lt:".:. 

Water Depth: 7_ l{, \ 
Sediment Depth: 

Texture: 

UCSC Classification: S'fv'l- tvl L 

Odor/sheen: NO 
Benthic Organisms: µ o 
Depth of bioactive layer: ~ 

Vegetation: l'0 'DNE:-

Bottom Condi ti on: S \ l-"T ( SFl-N 
1 

Number of Corbicula at sampling station: 

0:\25692709 USACE\53-Rl072173.00 Brdfordl\Delivery Order No. 04 Mod 06\Work Plans· Final\FSP\APPB_FIELDSAMPFRM_Sed1ment.doc 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: 

Weather Conditions: \2._.~\'J'1 

_x_pcB-Aroclors 

__ PCB - Congeners 

_js_Metals 

_x_svocs 
~PAHs 

QC Samples Collected: ~O 

__ voes 
1_Pesticides 

~Butyltins 

--2S_Diesel/Heavy Range Organics 

_£Archive 

Date: 3/ /.rJ Io 7::> 

__ %Moisture 

~Grain Size 

__ pH 

__ TOC 

Water Sample Collected: t--,)\) 
1--------------------------------------------l!~( 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: ~ \ ()v0 

~~~-~~-~N 

Longitude: I Z.l 5'1o \'1. <f!.~ C.. W 

Description of Location: OFF') tto/lG OF ,~1 
Description of River Bottom: "SoFf 

Water Depth: y z_ I ..... 

~----------------------------------------~· Sediment Depth: (o 1 1 

Texture: 

UCSC Classification: SrvJ- /Vl L 

Odor/sheen: 9'J ~G:. 

Benthic Organisms: LAYt-&e 4 1
' MvO LL~S 

Depth of bioactive layer: 2 ~ 

Number of Corbicula at sampling station: ~ f-

0:\25692709 USACE\53-F0072l 73.00 Brdfordl\Delivery Order No. 04 Mod 06\Work Plans· Final\FSP\APPB_FIELDSAMPFRM __ Sediment.doc 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: GT' _ \ \~ ~ S 0 1 L 

Weather Conditions: RA \N'-\ I v0 u'\..l'O "1 

__ PCB - Congeners 

_E_Metals 

_k_SVOCs 

-1:.._PAHs 

QC Samples Collected: \)u? ( 6: 
Water Sample .Collected: ~O 

_£_Pesticides 

_i:_Butyltins 

--2:::_Diesel/Heavy Range Organics 

-1S:_Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: 

Description of Location: 

Description of River Bottom: 

Water Depth: 

Sediment Depth: 

Texture: W \SLL ~80 fs{LfhJ&L L.Lf 
UCSC Classification: SM 
Odor/sheen: 

Benthic Organisms: N I A 
Depth of bioactive layer: N / t4 

Bottom Condition: 

Number of Corbicula at sampling station: tV /A 

Time: /D .' ( z 

__ Grain Size 

__ pH 

__ TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: G;; I _ I ) y 
Weather Conditions: lCA.t l\J'"f 

__ PCB - Congeners 

_LMetals 

_Lsvocs 
__f:_PAHs 

QC Samples Collected: "-.:>O 

Water Sample Collected: l\J O 

- SOIL 

1f\J0'1 

___&._Pesticides 

_LButyltins 

--2::._Diesel/Heavy Range Organics 

~Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Latitude: "{ 5. loL\ 4. % b9!.o \ N 

Longitude: \ "Z. \. Cf z. '51-1 03 3 {;, W 

Description of Location: 

Description of River Bottom: 

Water Depth: 

Sediment Depth: 

Texture: 

UCSC C1assification: 

Odor/sheen: NO 
Benthic Organisms: 

Depth of bioactive layer: 

Number of Corbicula at sampling station: 

l SL fh'\JO - 64 -

Date: 3 / t / (J :3 
Time: 

__ Grain Size 

__ pH 

__ TOC 
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134



Bradford Island Post Removal Sediment Sampling 

_,k:_PCB-Aroclors 

__ PCB - Congeners 

_k_Metals 

___x_svocs 
____L_PAHs 

Sampling Method: " 
'-''\IE-rt 

QC Samples Collected: \)v? 

Water Sample Collected: \'J 0 

__ voes 
___k_Pesticides 

~Butyltins 

_x_Diesel/Heavy Range Organics 

___1S_Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: t_,tJ\. \ D\,.I\,,.) 

Latitude: · Y 5 ::.'6 S-Y . 13 +I.a N 

Longitude: \-Z....\ "-J-..;- C>f-. "r)0r1 W 

Date: 3 / { l J 0 3 

Time: 131 ) 

__ %Moisture 

~Grain Size 

__ pH 

__ TOC 

Description of Location: A A ':'::> :-a ~ c_ 7 
1-'\.0S'T V\ ":>Tu GI l •'V'\ iL€\:.. Afl.fA QtV ,:), C::.1()6 OF _!_U\IS)'L 

Description of River Bottom: '\Z.o<....AL '-\ ~ • 1:1_...:::..C-P 

Water Depth: Z.. 1 

Sediment Depth: L - l{ 1 1 

UCSC Classification: 'S(Vl 

Odor/sheen: 

Benthic Organisms: NONC: 

Depth of bioactive layer: 

Vegetation: 

Bottom Condition: 

Number of Corbicula at sampling station: 5D + 

0:\25692709 USACE\53-F0072173.00 Brdfordl\Delivery Order No. 04 Mod 06\Work Plans Flnal\FSP\APPB_FIELDSAMPFRM __ Sedimentdoc 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: Q_ ~ . \ Of....o 
Weather Conditions: ~~ \.{ 

_k_pcB-Aroclors 

__ PCB - Congeners 

~Metals 

_}Q_SVOCs 

~PAHs 

QC Samples Collected: M ~ /tvt ":>O 

Water Sample Col1ected: 1\..:) o 

__ voes 
_;t_Pesticides 

_LButyltins 

~Diesel/Heavy Range Organics 

__ Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: 0fv'.-. \ Ov0 

Longitude: IZ. I 5'5" 10. o·=r3 W 

Water Depth: ~9 I 

Sediment Depth: z '' 

Texture: 
M.6-0 - t..OA tL Se 

UCSC Classification: ~('I'\ 

Odor/sheen: 

Benthic Organisms: .. ~ .. _ 
• ..........,. ..... c;; 

Depth of bioactive layer: Ni A 

Number of Corbicula at sampling station: L)O+ 

Date: 3/ri /o S 
Time: 0 q3 ) 

__ % Moisture 

_L Grain Size 

__ pH 

__ TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: \l f I ol{ 

Weather Conditions: filA\:\r() ~ 

__ PCB - Congeners 

~Metals 

_K_SVOCs 

_LPAHs 

QC Samples Collected: 

Water Sample Collected: 

~Pesticides 

_f-_Butyltins 

~Diesel/Heavy Range Organics 

__ Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: ~ \ [)\A..) 

Longitude: "::>-":> I 4 . loOl" I 

Date: ~/rz)o 3 

_LGrain Size 

__ pH 

__ TOC 

Description of Location: '7...~ -z ~ 1 v· t'X..."':'1,,
1 
.~,. -:--> P / 

....J ..) f _ 1- J1 'L -n .~, OF G. ro 1 rvT OF 'Jllfl01.::::0tl a s Lrnv 

Water Depth: 3'5 1 

Sediment Depth: '2 • · 

Color: '."\.\ . . u \_ \ 
Texture: "' ·\ .~ r _ . _ c 

1~ '-'-> lb ~''.';:.G :;)A-t\.;i) 

UCSC Classification: 'S'v'\ ~ p 
Odor/sheen: 

Benthic Organisms: \\.) D 
Depth of bioactive layer: /0 / r~ 

Vegetation: LD\ (~ ot= -;-w I(:,.> 

Bottom Condition: --:/ 
\L ~ "'\ C,.ot3 1...B-1 

Number of Corbicula at sampling station: SD +-
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Bradford Island Post Removal Sediment Sampling 

Sample Number: \(_ F _ \ () "3 
Weather Conditions: \'L.\\:\~-\ 

__ PCB Congeners 

_LMetals 

__:t_svocs 

_LPesticides 

_'?<-_Buty ltins 

~Diesel/Heavy Range Organics 

~PAHs __ Archive 

Sampling Method: U\ uCll. _ AS<":::. l "J Te7-) 

QC Samples Collected: ~u 

Water Sample Collected: ~v 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: U\AJ I c:_ VV"\ 

Description of Location: '5 S3(o 1 

Description of River Bottom: Lt:.it313L_ 

Water Depth: '3 l I 

Sediment Depth: z '' ~ 3 1
' 

Texture: 

UCSC Classification: SfV!- SP 

Date: 3/tL/o ?:> 
Time: 

~Grain Size 

__ pH 

__ TOC 

"' '. 

Odor/sheen: f\JOf\X Lt 
!--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-'· 

Benthic Organisms: NO<\)~ 

Depth of bioactive layer: A) 1 (-} 

Number of Corbicula at sampling station: 50 f-
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Bradford Island Post Removal Sediment Sampling 

Sample Number: \) - \ , '""\ "? 
»Lt° - u '-

Weather Conditions: 

_.L_PCB-Aroclors 

__ PCB - Congeners 

__ ><_Metals 

_><_SVOCs 

x. 

QC Samples Collected: 

Water Sample Collected: 

__ voes 
-~-·_Pesticides 

_x_Butyltins 

_'ll'_Diesel/Heavy Range Organics 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: Q.vv\_ \ Ov0 

Longitude: l'Z. I 53 I 9. ">"19'Z..W 

Date: 3/ t<- /o 3 

__ % Moisture 

_L_Grain Size 

__ pH 

__ TOC 

Description of Location: ~ 3 z... '1 1 L> \ "'Sti\NC~ FK o,ivi 31 flOEQL.O ) 5 L fl-Nu crrv' 2_,_ "::>/·ft)/l.-<.E

Description of River Bottom: fl - ,:>..nL.f=. .._ 
\.JD ._.,,....> ~ ~ ~~vi€ r;.::c,UL 15-r . 0 F St"Oif'l/l to7\ ... ll 

Water Depth: z \' 
Sediment Depth: 2 "_ y 1 1 

Texture: 

UCSC Classification: Stv1 _ Sp 
Odor/sheen: 

Benthic Organisms: tv 010~ 

Depth of bioactive layer: f\) 14 
Vegetation: llrJI (:, .. ) 

Number of Corbicula at sampling station: 50 + 

~ 00Lrlll1 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: ·~ _ \ D \ 
Weather Conditions: 

__ PCB - Congeners 

___x._Metals 

_LSVOCs 

~PAHs 

_LPesticides 

__ 'l_Butyltins 

_25__Diesel/Heavy Range Organics 

__ Archive 

Sampling Method: \:), v£.K. ·- A'::::>":;-> I ST€ 1~ 
QC Samples Collected: ~ " , _ 

\""-...Jv~c-

Water Sample Cqllected: 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: 

Longitude: I Z. \ .,-.,.- Z..I . ~ q roi W 

t::. or 
Description of River Bottom: 

Water Depth: Z-4:>_., 

Sediment Depth: ?-- '' 

Texture: 
' :),vi E 'S I LT 

UCSC Classification: SP- SM 

Odor/sheen: ·" , _ 
'"'-> {\.) <::. 

Benthic Organisms: t...J 01\J 

Depth of bioactive layer: l\J j ,q 

Bottom Condition: W~BU:':> ~( ~N· 
Number of Corbicula at sampling station: 

Date: 

__ %Moisture 

~Grain Size 

__ pH 

__ TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: 

Weather Conditions: 

_p._PCB-Aroclors 

~PCB - Congeners 

_L_Metals 

~SVOCs 

~PAHs 

__ voes 

_)<:_Pesticides 

_LButyltins 

_L_Diesel/Heavy Range Organics 

~Archive 

Sampling Method: '\'--.. , _ /l . -=--/") \_) ve:::n 1- l"::f:.l s. ri.-!/ 

QC Samples Collected: ,~ '\ _ 
ll'J()f0c, 

Water Sample Collected: 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Description of Location: ;>·cc: 
Description of River Bottom: \la:_.t(...'1 

Water Depth: 

Sediment Depth: 3 11 

Color: , , 

Texture: 

Odor/sheen: N D . _ 
\ t-.J t, 

Benthic Organisms: 

Depth of bioactive layer: ~ \A 

Bottom Condition: l 
("I Br I /\) tSA > - -·11,-0 0£ ·'f\._J I 0( l(. ) 

Number of Corbicula at sampling station: z O i.,A.) lil-1 { l ) f.s:i ' 1 Cc ~ 

Date: 

Time: 

__ %Moisture 

_L_Grain Size 

__ pH 

__ TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: \2_ f. l 0 ':)' 
Weather Conditions: \(._Pc \V\.)'-1 

...2;:_PCB-Aroclors 

__ PCB - Congeners 

~Metals 

___:f_svocs 

QC Samples Collected: 

Water Sample Collected: 

-K-.Pesticides 

_X_Butyltins 

~Diesel/Heavy Range Organics 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: 

Latitude: 4 5 -;ii 5-Z.. l°t t '7 N 

Longitude: \'Z.\ ":>J rt.ti '9 W 

Date: 3 hl. /O 3 
Time: l 0 \.( <s" 

__ %Moisture 

~Grain Size 

__ pH 

__ TOC 

~D_e_sc_r_ip_t_io_n_o_f_R_i_·v_e_r_B_o_u_om_:_r_._ -_§ ____ { _____ ~--------------------~}' ,- "-0.1 (.£'.;;, 30ULDC5rt 5 1 Water Depth: '3~ 1 

UCSC Classification: 

1--0_d_o_rl_sh_e_e_n_:--'-.~-"'---'"'------------------------------------':: 
Benthic Organisms: f\.J 0 

Depth of bioactive layer: N \ A 

Number of Corbicula at sampling station: 501-

0:\25692709 USACE\53-F0072l 73.00 Brdford !\Delivery Order No. 04 Mod 06\Work Plans - Final\FSP\APPB_FIELDSAMPFRM_SedimenLdoc 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: S i _ L\ '1.. 

Weather Conditions: (Lt\;'\. I\..) '-1 

__ PCB - Congeners 

__lS_Metals 

__J(_SVOCs 

~PAHs 

---.EPesticides 

~Butyltins 

_bDiesel/Heavy Range Organics 

__ Archive 

Sampling Method: f"-
\U \. "-.16Y\.__ A,...::."7l <;;srE.. 0 

QC Samples Collected: O -
NC.. 

Water Sample Collected: r-.J o 
Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: ~( Ow 

Longitude: I "2.. I ? '""'to I io , •.~8 '1' W 

Description of Location: \.r....J \ \\-\: \. 

Description of River Bottom: Q OL\'-.. y 

Water Depth: 15" / 
Sediment Depth: -z_ 1 1 

Odor/sheen: 

Benthic Organisms: ~/lit bi1StrLOPOO - 'SNA-'IL 

Depth of bioactive layer: IV /,L) 

Bottom Condition: \lo L- \<... 'i 

Number of Corbicula at sampling station: 

Date: 5/t3/03 
Time: I ( •'-I:> 

_')(_Grain Size 

__ pH 

__ TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: 

Weather Conditions: 

__ PCB - Congeners 

_£_Metals 

_r_svocs 
~PAHs 

QC Samples Collected: 

Water Sample Collected: 

-+-Pesticides 

~Butyl tins 

~Diesel/Heavy Range Organics 

__ Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: 

. Latitude: 45 '3><i> '3'~.9?-"-'9 N 

Longitude: I '2-\ ':>\o ID. i:..Z''i I W 

Description of Location: c_~, -;;;..11_ 0~ \) 

Description of River Bottom: (lo<...\\..'-\ 

Water Depth: ~ 1 

Sediment Depth: z • • _ ~ ' • 

Texture: 

UCSC Classification: '$vv1 
Odor/sheen: 

Benthic Organisms: "'SOV\.;:; Siu!\-\'-":::> 

Depth of bioactive layer: ~ \ A 

Bottom Condition: n I 
I c. O<...\'- \.-\ \/0 

Number of Corbicula at sampling station: 
or- ·l70, 

Date: 3/rs/o~ 
Time: 

~Grain Size 

__ pH 

__ TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: <SI _ :, <::£_) 

Weather Conditions: ~\\....l i 

__)L_PCB-Aroclors 

__ PCB - Congeners 

_LMetals 

_)'_SVOCs 

__K_PAHs 

__ voes 

~Pesticides 

_>c_Butyltins 

~Diesel/Heavy Range Organics 

__ Archive 

Sampling Method: \' _ A <- (' ~ ,/"'\ 
\.J \ V~ ~ •:;, .7 I ::;.f ._;;7_, 

QC Samples Collected: ''/ e~ ·- /1t'l s IM ~ 
Water Sample Collected: 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: 

Longitude: \"L \ 5'6 LJt..'81./~b W 

Description of Location: 0 tt c 
i)F 'ILe -> 

Description of River Bottom: 

Water Depth: 3 I 

Sediment Depth: 0 1 1 

Texture: 

UCSC Classification: Stv1 
Odor/sheen: 

Benthic Organisms: t-E"v-0 ".::::>r'ui-1-IL'S 

Depth of bioactive layer: N j 4 

Bottom Condition: ·~ !..( \./\) / '$ 1 '- / 

Number of Corbicula at sampling station: 
luOl\JC::, 

Date: 3/13/03> 
Time: 

__ %Moisture 

~Cirain Size 

__ pH 

__ TOC 
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Sample Number: 

Weather Conditions: 

__&_PCB-Aroclors 

__ PCB - Congeners 

~Metals 

~SVOCs 
~PAHs 

Bradford Island Post Removal Sediment Sampling 

__ voes 
_J(_Pesticides 

--=.Butyl tins 

~Diesel/Heavy Range Organics 

__ Archive 

Date: 3//4 /03 

__ % Moisture 

_£_orain Size 

__ pH 

_&_TOC 

,. 

Water Sample Collected: I'-) o 
1--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--l4 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: 

Latitude: I/-'£ 3 '8' S 'f, /ft:,'- l N 

Longitude: IZ/ Si..::> IO.ft;l~S- W 

Description of Location: t>ff .Jfft:>xe. nt..c>r'-1 

Description of River Bottom: \lou"{ W 1 rH Sl'-I 

Water Depth: I °I ' 
Sediment Depth: 2 11 

Texture: 

UCSC Classification: 

Odor/sheen: 

Depth of bioactive layer: N 

Bottom Condition: \2.o~~N 

Number of Corbicula at sampling station: 50 +-

0 I/\/ PGX A.. <.'7-1S 

0:\25692709 USACE\53-F0072173.00 Brdfordl\Delivery Order No. 04 Mod 06\Work Plans· Final\FSP\APPB_FIELDSAMPFRM_Sediment.doc 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: 
5/-3~ 

Weather Conditions: 

_x_PCB-Aroclors 

__ PCB - Congeners 

_k_Metals 

_LSVOCs 

-2::_PAHs 

Sampling Method: 

QC Samples Collected: 

Water Sample Collected: 

__ voes 
_kPesticides 

_kButyltins 

~Diesel/Heavy Range Organics 

__ Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: 

Latitude: '17" '3>"'0 3'-{. tect N 

Longitude: /2 / :5k ID, Z'-13'1 w 
Description of Location: W _,., 1 • \ 1nll\J 

Description of River Bottom: 

Water Depth: z ~ J 

Texture: 

UCSC Classification: -5/V/ 
Odor/sheen: /\JO ('J6 
Benthic Organisms: 

'AILS 
Depth of bioactive layer: j\J It\ 
Vegetation: 

Bottom Condition: KQG\C y w 
Number of Corbicula at sampling station: 

Date: 

__ % Moisture 

_;t Grain Size 

__ pH 

_2L_TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: SI -YO 
Weather Conditions: 

__,M_PCB-Aroclors 

__ PCB - Congeners 

__,k:-Metals 

__l{_SVOCs 

_~_PAHs 

QC Samples Collected: t-.J()1'..£ 

Water Sample Collected: NO 

__ voes 

_LPesticides 

-A._Butyltins 

__lS:_Diesel/Heavy Range Organics 

__ Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: QJ.N\./ DvJ 

Latitude: 4 '5' 3<fJ S'i. 11/.3°! N 

Longitude: IZ...l 6l.o Of.<fRO'-f W 

Date: S //'-/ /O) 

__ %Moisture 

~Grain Size 

__ pH 

---2LTOC 

Description of Location: we; e;= '?1 \....€' 1::t 3 ,"- '5V' c:;-P"FSHon.E 0 F 8,;e.JH:J Ft::JYC.O Is(._ ,,.:fTl/CJ ' 

Description of River Bottom: 

Water Depth: t ()I 

Sediment Depth: z -3 '' 

Color: 

Texture: 

UCSC Classification: -SI'\/\ 
Odor/sheen: ;..JoNG.. 

Benthic Organisms: UA--1 ASµ CMN~ 

Depth ofbioactive layer: fv/4 

Vegetation: l\N\l:f\1 

Bottom Condition: !Zou.i; w/ 5. / CT e.c>v6<..( fl-/ l-

Number of Corbicula at sampling station: 5(:)+ 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: $ 'Z - f- () 
Weather Conditions: CL 00 D '-1 

__ PCB - Congeners 

_LMetals 

____'.Lsvocs 

_LPesticides 

-¥_Butyltins 

-X:--Diesel/Heavy Range Organics 

~PAHs ~Archive 

Sampling Method: \). 

QC Samples Collected: 

Water Sample Collected: NO 
Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: 

Latitude: lf ~ :>% 31/./71"1 N 

Longitude: ll i s1o r::R.S~ W 

Description of Location: ~IL11{ ETts/ () F 11 Lt:; # 3 ,/\... S-0 1 

Description of River Bottom: rz OL/L'1 (/\..)I f'C"1J ) Al /::>() Ul 

Water Depth: Ii t 
Sediment Depth: 'Z t 

UCSC Classification: ~ /VI 111! (_ 

Odor/sheen: v\J ON c; 

Benthic Organisms: ~ f"'I '$II _ WO)l,v\, 1 5 
Depth of bioactive layer: N It 
Vegetation: L~6':> 

Number of Corbicula at sampling station: 5(:) r 

Date: 5 / / 4 / 0 3 

Time: I I~ S ... 

~Grain Size 

__ pH 

~TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: 

Weather Conditions: 't.-A-11\JY 

__ PCB - Congeners 

_LMetals 

_E_svocs 
~PAHs 

_,K-Pesticides 

_<_Butyl tins 

~Diesel/Heavy Range Organics 

_K_Archive 

Sampling Method: D\ \)€3>{ r1ss1 srt?O 

QC Samples Collected: f.,.Ja-v€ 

Water Sample Collected: NO 
Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: CA { 0 I/\) 

Longitude: ) 21 519 ~. '11'5""1- W 

Date: 

kGrain Size 

__ pH 

_::::_Toe 

Description of Location: E. oF v~ <.£' # 3 ;::::::. /{X) I IV' , fft:n(e OF ~FOil.[) /5 

Description of River Bottom: ~D + Sier iV\J t3e7lA)G£TV 6CJUl....t.JG<S 

Water Depth: 3' 
Sediment Depth: I ' 1 

Color: 

Texture: 
511100'-t Is IL T 

UCSC Classification: 5 tv1 

Odor/sheen: f;.J 01\.)6 

Benthic Organisms: SAJPr7 L 

Depth of bioactive layer: 1v /A 
Vegetation: 5c;.7ivt£ IAJC)'D0'f !:e13.flt 5 

Bottom Condition: 

Number of Corbicula at sampling station: ')-c::;:> + 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: "57- t l 
Weather Conditions: ~D...J0'-1 

__ PCB - Congeners 

-A-Metals 

_X_svocs 

__L_Pesticides 

___l::_Butyltins 

~Diesel/Heavy Range Organics 

~PAHs ~Archive 

QC Samples Collected: 

Water Sample Collected: 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: C..M ( OW 

3 l" 3 '1. IS:ZiP .> N 

Longitude: I 'Z. t 51.P O'ir · '-t. ~'7C/Cf W 

Date: 3/ /L/ / D .3 

Time: I 3 9 5'" 

~Grain Size 

__ pH 

-2C_TOC 

Description of Location: - , -OF Pru=. ~ ,...,_ L 9:J' .,..) , 'SHD£C e:>P Dl'lrfOFCJ,C4() )SL.4rUO 

Description of River Bottom: \2. cx._tl.-i-f 110 / Srl?VO'f f'DCJ-tE.,,- 5 

Water Depth: l ~ i 
Sediment Depth: 

Color: 

Texture: 

UCSC Classification: 5tVf 

Odor/sheen: ttJO/\J 6 
Benthic Organisms: v0 Ofl/Vl S 
Depth of bioactive layer: IV J ,q 

Vegetation: NCOJ>1 Of:3i!:>/li. S 

Number of Corbicula at sampling station: 50 
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Bradford Island Post Removal Sediment Sampling 
i) 

...---------:--------------------~--------------,, 
Sample Number: Sz _ 5 °1 
Weather Conditions: 

~PCB-Aroclors __ voes 

__ PCB - Congeners 

---)L.Metals 

_Lsvocs 

-6._PAHs 

Water Sample Collected: 10 o 

_LPesticides 

____k_Butyltins 

_LDiesel/Heavy Range Organics 

~Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: 

'5 3~ '38· 4.'T'!F I N 

Longitude: I Z-( 51P ctlJ · 8"-u,,4 W 

Description of Location: 17-) 1 -:>T 

Description of River Bottom: Cbt>&eS 

Water Depth: z_ t ' 
Sediment Depth: z ; ' 

Color: D1t:-. Uowt0 

Date: '3/ ;y /o. 
Time: I 4 '?U 

__ %Moisture 

.Ls:_ Grain Size 

__ pH 

__ TOC 

..,,. 
". 

Texture: '5 , I . <:.:... ,a.,. J 0 - <:: ,r-,,/1 ,t. c- /' -"' .,,._ , -: 
1-------"''""-"''""''-'-...;._-'_,,"-,-'-,,_ "----=;J_.....,=--•-__.;: ';:;__\.:1'7=--'41'.....;._,_;;__v=....;: ____________________ -l1...,;j 

UCSC Classification: -:J JV1 

Odor/sheen: (VOi\J€ 

Benthic Organisms: iAJD~ "'::> J N/17L 

Depth of bioactive layer: IV /A- ,-,.. 
1-------------------------------------------1:; 

Vegetation: "Tll\.Jl c:;.,. <::_;. 

Number of Corbicula at sampling station: Sot 

0 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: 

Weather Conditions: 

__ PCB - Congeners 

_k_Metals 

_L.SVOCs 

_J(__PAHs 

~Pesticides 

~Butyl tins 

~Diesel/Heavy Range Organics 

~Archive 

Sampling Method: Dr v€-w.. ;1ss;sTL~ 
QC Samples Collected: r-J 

0 

Water Sample Collected: 
1
'\) 

0 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: ('._fVl I OvJ 

Latitude: 45- 31 YI. <P!>-O't N 

Longitude: I Zl 5'1.o d1, Z l ii'.) W 

Description of Location: (0 <3 
Description of River Bottom: (o 
Water Depth: 3 
Sediment Depth: I ' r 

Texture: 

UCSC Classification: 

Benthic Organisms: IVO•\Jtf 

Depth of bioactive layer: {\)/ii 
Vegetation: N Jr+ 

Bottom Condition: ( · __ ,, ,, .. - . i 5· ·::: ... /'"\ ,.,.. , r .-
\....-V (. c ';;> ·--r c. I.../ f v 

Number of Corbicula at sampling station: l/ ( f l c; 

Date: 3/!J../03 

....d:._ Grain Size 

__ pH 

_k_TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: · 

-X..PCB-Aroclors 

__ PCB - Congeners 

__x_Metals 

_2LSV0Cs 

_LPAHs 

Water Sample Collected: NO 

__ voes 
_L_Pesticides 

-2'.:_Butyltins 

~Diesel/Heavy Range Organics 

__k_Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: 

Longitude: j'l,I SL:. 10. '$'1'0bW 

Description of Location: Ou!<-::>. 

Description of River Bottom: 

Date: 

__ %Moisture 

~Grain Size 

__ pH 

~TOC 

I ·• 

Water Depth: ~ 3 1 
1--Se-d-im-en_t_D_e_p_th_:__,,::;..l _'"""'1,.------------------------------------< t.'···· 

UCSC Classification: Ml 
Odor/sheen: , of'Je 
Benthic Organisms: tJ D 1vt" 

Depth of bioactive ]ayer: N/ r't 

Number of Corbicu]a at sampling station: 7 

0:\25692709 USACE\53-F0072173.00 Brdfordl\Delivery Order No. 04 Mod 06\Work Plans - Final\FSP\APPB_FIELDSAMPFRM_Sedimentdoc 

154



Bradford Island Post Removal Sediment Sampling 

Sample Number: -
1 

Q _ 3 
Weather Conditions: 

~PCB-Aroclors 

__ PCB - Congeners 

_jQ_Metals 

_22_svocs 
~PAHs 

ter Sample Collected: 

__ voes 
_L_Pesticides 

_K_Butyltins 

~Diesel/Heavy Range Organics 

___lLArchive 

Date: 311--:r- Io -s 
Time: I\'. °S'S 

__ %Moisture 

_K_Grain Size 

__ pH 

_::s::_TOC 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Latitude: 4 5 3>-a- 3'-f. cy"l<?a N 

Longitude: 1"'2- l 5(.,,. d?. l.f Zk/'.f''w 

Description of Location: ""' h.::::: '? # ~ 
1 '"'._.. ex: , 1...:::: · -> 

Der>ca~tion of Ri9et BottetH: 

Water Depth: 3 I 

Sediment Depth: \ J Z.. '' 

Color: 

Texture: 

UCSC Classification: 5 (\/\ 
Odor/sheen: t-...JCXVC:: 

Benthic Organisms: NDrJc 

Depth of bioactive layer: (\.) / 

Vegetation: WOO{) '-1 

Number of Corbicula at sampling station: l 7 D E'An r :)L/ fh..l v6 
OF SFHV 
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Bradford Island Post Removal Sediment Sampling 
~-----------------------------------------.') 

Sample Number: TQ-5"" 
Weather Conditions: C,.t....ouo~ 

__ PCB - Congeners 

_LMetals 

QC Samples Collected: ~ ~ ~ _ 

W~ter Sample Collected: No 

_k_Pesticides 

~Butyl tins 

_t:_niesel/Heavy Range Organics 

~Archive 

TQ-1y 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: 

Description of Location: 

Description of River Bottom: 

Water Depth: ::tJ / 
Sediment Depth: I 11 

Odor/sheen: 

Benthic Organisms: NVf\Jb 

Depth ofbioactive layer: rv/ yq 

Vegetation: L6':1v 6? j VVl/V 

Bottom Condition: 

Number of Corbicula at sampling station: 

Date: 3/ 

-22.._Grain Size 

__ pH 

~TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: T (L- L. 

Weather Conditions: $ i..JN"l\.J'1 

_,LPCB-Aroclors 

__ PCB - Congeners 

_k_Metals 

~SVOCs 

~PAHs 

Sampling Method: \ , 

QC Samples Collected: !\JONG' 

Water Sample Collected: f\JON0 

__ voes 
___l__Pesticides 

~Butyl tins 

-.X_Diesel/Heavy Range Organics 

-2(_Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Latitude: _'l-'--""':;-_3-'----=_._,..=.."-=--'-
Longitude: I 7 / Sk fl, fpb{, Lt W 

Description of Location: 1\.), \JV . 
Description of River Bottom: (p::> .

1 

Water Depth: -:) I ' 
Sediment Depth: ft / / / 

Color: \") ~ , B ,Z:{)j,v N 

Texture: S· 
UCSC Classification: ~ 

Odor/sheen: NO(\.) 6 

Benthic Organisms: NONE:. I/ 1 5 / LC 
Depth of bioactive layer: N /fr 

Bottom Condition: 

Number of Corbicula at sampling station: 

.- jex.J I 

Date: '3/ /-:/ /o3 
Time: JY:Ou 

__ % Moisture 

~Grain Size 

__ pH 

iToc 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: ·-r;L _ l 
Weather Conditions: SuJ'\ ... HV 4 

---x:-J>CB-Aroclors 

__ PCB - Congeners 

_):_Metals 

_Lsvocs 
~AHs 

r Sample Collected: IV 0 

__ voes 
_LPesticides 

_LButyltins 

_LDiesel/Heavy Range Organics 

~Archive 

Date: 5//-:t- lo~ 
Time: 

__ %Moisture 

_LGrain Size 

__ pH 

~TOC 

1--------------------------------------------1~ . Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse '/ , 

Longitude: iz I 5-(,, II. zn<t W 

Description of Location: f\JvJ 
Description of River Bottom: 

Water Depth: ·~ 2 / 
!------------------------------------------~!,.~-· 

Sediment Depth: 2 1' 

Odor/sheen: 
NONG 

Benthic Organisms: Ne><-'€: 

Depth of bioactive layer: 

Bottom Condition: t 1 ---._ 

>VJ LC" vv\"l 
Number of Corbicula at sampling station: 

~O 5Pco.v 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: _ (o CJ 

Weather Conditions: S V N t0 '1 

_____k_PCB-Aroclors __ voes 

_FCB - Congeners 

-1::_Metals 

_x_svocs 

__.X_pAHs 

Sampling Method: 

QC Samples Collected: 

Water Sample Collected: 1'-.JON C 

~esticides 

_k_Butyltins 

-2:._Diesel/Heavy Range Organics 

~Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: 

Latitude: _\.J~)-~-~~-

Longitude: \ 1, \ S1e I \.\,o~ W 

Description of Location: 

Description of River Bottom: 

Water Depth: \ L{ 1 

Sediment Depth: l ' / 

Color: 

Texture: 

Odor/sheen: NOl\..Je' 

Benthic Organisms: 

r--/00' 

Number of Corbicula at sampling station: 1 {_ rn_. \. vc ·1 lo l)e=Ai.) 

Date: 3 / 11--/ 0 3 
Time: 1 5" 1 S--

__ %Moisture 

j9__Grain Size 

__ pH 

-1._Toc 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: -Tll - z L{ 

Weather Conditions: 

__ PCB - Congeners 

_X_Metals 

~SVOCs 

~PAHs 

QC Samples Collected: 

Water Sample Collected: tvo 

_ls:_Pesticides 

__ K_Butyltins 

_L_Diesel/Heavy Range Organics 

-3._Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: 

Latitude: 4X Sl 3;;-.153z.. N 

Longitude: /Z/ :Lb o<e. i&-1 li W 

Date: 

_k_Grain Size 

__ pH 

~TOC 

Water Depth: -S 3 1 
, . 

i-----------,,---------------------------------11.t 
Sediment Depth: z II :. 

Odor/sheen: 

Benthic Organisms: l00\)C:: 

Depth of bioactive layer: f\.:) / tr 

Vegetation: NON G 

Number of Corbicula i,i.t sampling station: 
DEn:o / /ID 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: \(L _ z 3 
Weather Conditions: 

__ PCB - Congeners 

--.Y_Metals 

_LSVOCs 

-2:_PAHs 

QC Samples Collected: 

Water Sample Collected: 0 

_k_Pesticides 

~Butyltins 

_LDiesel/Heavy Range Organics 

_LArchive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Longitude: i Z. I 1-r<o O lP 1 (p5'00 W 

Description of Location: 

Description of River Bottom: 

Water Depth: ~5 1 

Texture: , · :1'l D 
UCSC Classification: 5 {V) 

Odor/sheen: N DN\S 

Benthic Organisms: N OW'V t, 
Depth of bioactive layer: (\) J A 

Bottom Condition: 

Number of Corbicula at sampling station: CJ 3 

Dlv~ v~c:s 

Date: 3 / I 'f) / 0 3 

-X-Grain Size 

__ pH 

_x__Toc 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: '$ -z _ 5"' y 
Weather Conditions: 

__ PCB - Congeners 

~Metals 

. x SVOCs 

)r PAHs 

Sampling Method: 

QC Samples Collected: 

Water Sample Collected: 

,):=:--Pesticides 

_,k-Butyltins 

__LDiesel/Heavy Range Organics 

-2t:._Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: 

Latitude: ~4~5~=3-~~~

Longitude: I 'Z \ 5:L:, D<o . 35'D rw 
Description of Location: l\)IA) -20' 

Date: 

...lS._Grain Size 

__ pH 

-1::_Toc 

Description of River Bottom: 
- IY\Jl..r OF FtrJB 5 -

Water Depth: :_, 5 I 

Odor/sheen: 

Benthic Organisms: !VD 1\J~ 

Depth of bioactive layer: N / /f 

Number of Corbicula at sampling station: a __j_ CAD 
fJJl 6-YJ'O 7 l - ( ;rt_, I tJG 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: ~ Z-(.Q I 
Weather Conditions: 

_LPCB-Aroclors 

__ PCB - Congeners 

__ )(_Metals 

~SVOCs 

__L_PAHs 

QC Samples Collected: DNC 

Water Sample Collected: 'IN O 

__ voes 
~Pesticides 
~Butyl tins 

_LDiesel/Heavy Range Organics 

_J(_Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: ~{ovJ 

Longitude: IL 1 ~rk Dk .wJ ;,<1· W 

Description of Location: 

Description of River Bottom: n1 ILOULL./ 

Water Depth: \ (o 1 

Sediment Depth: I 1 1 

wf 

Texture: &tAv GL-c.Y Slt-Y'JO W i · L- t 
UCSC Classification: Syi// 
Odor/sheen: 1/'S)Y'-)C 

Benthic Organisms: N CX0 C:: 

Depth of bioactive layer: N I ft 
Vegetation: IVDNIS 

Bottom Condition: 

Number of Corbicula at sampling station: 

Date: 
3/t 8/0 ~ 

__ %Moisture 

_k_Grain Size 

__ pH 

~TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: 

Weather Conditions: fLA- i /\.) 

__ PCB - Congeners 

_LMetals 

_LSVOCs 

-2'._PAHs 

-1._Pesticides 

~Butyltins 

--2'.::_Diesel/Heavy Range Organics 

_2LArchive 

Date: 3/ 1i/03 
Time: 

__ % Moisture 

_K_Grain Size 

__ pH 

_LToc 

Sampling Method: D\ v £7L 1-----------------------....... '"""'-------------------------;~ QC Samples Collected: 

Water Sample Collected: 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Latitude: '! "5 3 'if ::Y\.\ . b 6C1l N 

Longitude: )?. \ 5'b OJ., 'I 5c.3 W 

Description of Location: 

Description of River Bottom: 

Water Depth: '2 'is l 

Sediment Depth: ) I\ 

Odor/sheen: 

Benthic Organisms: NON 6 
Depth of bioactive layer: t\J ,q. 
Vegetation: ~y 

Bottom Condition: 

Number of Corbicula at sampling station: 1 o (> A-
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Bradford Island Post Removal Sediment Sampling 

Sample Number: ,,.z-wu 
Weather Conditions: ·fZ ~1 f0 '-i 

__ PCB - Congeners 

___L_Metals 

~SVOCs 
_LPAHs 

QC Samples Collected: 

Water Sample Collected: (VO 

-~--_Pesticides 

_')<'._·_Butyl tins 

_LDiesel/Heavy Range Organics 

~Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: 

Latitude: LI 5' ~1 ::J-1. lf 39 '1 N 

Longitude: I l. I ':>"1.t;; D'1. fofJf/ 0 W 

Description of River Bottom: /1 
LD 13CC:::'::. 'N 

Water Depth: 2 5" I 
Sediment Depth: 2 1 ' 

Color: D \.L brLO.A.J tv 
Texture: S l LTl-1 5A-N. v0 / (f.;;ll 6-L 

UCSC Classification: ~ M 
Odor/sheen: 

Benthic Organisms: "-J QNC 

Depth of bioactive layer: 

Bottom Condition: 

Number of Corbicula at sampling station: IQ f-

Date: 

Time: i 3'. Zu 

__ %Moisture 

~Grain Size 

__ pH 

~TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: 

Weather Conditions: 7'lth f\ .• r'1 

__ PCB - Congeners 

~Metals 

__ SVOCs 

_l_PAHs 

_A_Pesticides 

_)(_Butyltins 

-2S_Diesel/Heavy Range Organics 

_:;:(_Archive 

Sampling Method: ~ 
'"-"'\ UOll rl"::::. \ ~-0 

QC Samples Collected: (\JO'(\.£ 

Water Sample Collected: PO 
Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: 

Description of Location: We:;...:;,1 s if)e 

Description of River Bottom: Q.o 
I 11:-l Si LT f'..J I:> 

Water Depth: 7\o i 

Texture: 

UCSC Classification: :)M 

Odor/sheen: V\.)0<'0C 

Benthic Organisms: NDr-..>t-

Depth of bioactive layer: N / ;4 

Bottom Condition: 

Number of Corbicula at sampling station: i 0 · 

Date: 3/1t/03 
Time: 73:S--o 

-Lorain Size 

__ pH 

~TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: -:e _ '% Z 

Weather Conditions: '\24ri I'\.)''-/ 

__ PCB - Congeners 

_LMetals 

~SVOCs 

_2_PAHs 

L_Pesticides 

--1:.._Butyltins 

_'!-_Diesel/Heavy Range Organics 

~Archive 

Sampling Method: U\ U GA f1 'S '::> l 'ST E , 

QC Samples Collected: 

Water Sample Collected: 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: 

Latitude: Y 5 3 ~ 3Y. Yios- N 

Longitude: 17 \ 51,:, bS'. '74'!:3N 

Description of Location: IN '? 1 L-t :ti '2.. _ 
Description of River Bottom: ~£:"::> 

Water Depth: . l 

\o 
Sediment Depth: 

Color: r'\ _ Q \.}\L ' . \ ..)lt(A~ i\) 

UCSC Classification: S tv1 

Odor/sheen: 

Benthic Organisms: )\.)l)N C 

Depth of bioactive layer: "'-> j A 

Bottom Condition: 

( 'SlCl I 

Number of Corbicula at sampling station: 7 0 -t 

Date: 3//<t/o3 

1-_Grain Size 

__ pH 

_K_TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: 

Weather Conditions: 

__ voes 
_LPesticides 

_LButyltins 

__ PCB - Congeners 

--t.-Metals 

_){_SVOCs 

_i_PAHs 

2-_Diesel/Heavy Range Organics 

~Archive 

QC Samples Collected: i\JO f\.JC: 
Water Sample Collected: N 0 
Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: 

Longitude: IZJ 'jt;, Oi.f . 30'1'2 W 

Description of Location: t--..) E oi=" p, LC # z. ISO I 

Description of River Bottom: ~"'{.,, vJt 

Water Depth: 4 z,. 

Color: 

Texture: 

UCSC Classification: ~ tVl 

Odor/sheen: NON(;. 

Benthic Organisms: 

Bottom Condition: 

Number of Corbicula at sampling station: 7a 
-, At.tvc 

Date: 31 J°l /D3 
Time: 

__ %Moisture 

~Grain Size 

__ pH 

~TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: 

Weather Conditions: 

__LPCB-Aroclors 

__ PCB - Congeners 

_LMetals 

~SVOCs 

~PAHs 

__ voes 
~Pesticides 

_x_Butyltins 

~Diesel/Heavy Range Organics 

~Archive 

Sampling Method: ~ >J €:1,<_ A SS 1 . Tt:::--0 

QC Samples Collected: r-.Jorvt::-
Water Sample Collected: 

. ~ 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Latitude: y5- 3'6 3 S-.017-'7 N . 

Longitude: l'Zi 5l- Q.f .. {c/YlfoW 

Description of Location: " u:= r.\ J.r.. Z / OQ ' • '"''-' o P 'r / u5 f4- ,,..._ 

Description of River Bottom: 

Water Depth: 3~ 1 

Sediment Depth: 2 1 ' 

Color: 1' 
u /<..' M.OLA.JN 

-LI 

UCSC Classification: 5/V1 
Odor/sheen: NDr0 C 
Benthic Organisms: l\JOTE '7:::>/\J 41 
Depth of bioacti ve layer: 

Vegetation: IVCXV e 

Bottom Condition: 

Number of Corbicula at sampling station: yS- f 

Date: 3 / I Cf / 0 3 

__ % Moisture 

_lQ_ Grain Size 

__ pH 

~TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: 

Weather Conditions: 

__ PCB - Congeners 

~Metals 

~SVOCs 

~PAHs 

Sampling Method: \b\ v-

QC Samples Collected:· uD {\JC, 

Water Sample Collected: rV 0 

1-Pesticides 

_c_Butyltins 

~Diesel/Heavy Range Organics 

~Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: QM J /)vJ 

Longitude: }21 'S<oo4.2!-lllOW 

Description of River Bottom: C..Os&LE:-'1 w f S O¥'V'l ::: 

Water Depth: '3'-/ ' 
Sediment Depth: 

Color: Dt.. ·~tJ 
Texture: S;TNo wl 'SIL 

UCSC Classification: S fl/') 

Odor/sheen: t\JflN b 
Benthic Organisms: '7:>NPrJ L :> 
Depth of bioactive layer: VJ/;:;--

Bottom Condition: 

Number of Corbicula at sampling station: ( 3 4 ftLi v c; 

Date: 3/ J°t/o 3 

Moisture 

~Grain Size 

__ pH 

___c:Toc 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: 

__ PCB - Congeners 

_LMetals 

~SVOCs 
__ PAHs 

_t:_Pesticides 

_c_Butyltins 

~Diesel/Heavy Range Organics 

~Archive 

Sampling Method: \) \ v&i_ A SS l 'S Tt?;:) 

QC Samples Collected: C\.JON6 

Water Sample Collected: µ O 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: CJ'U\. l Qi/\) 

'& 3t1. SOsi- N 

Longitude: Jc t S-<'.o Olt . &; d/Jt11W 

Description of Location: U P''::/Tlll3Fhtvl 

Description of River Bottom: o. 4. 
ll-c:Ll'L :, 

Water Depth: 1 
Sediment Depth: / i ' 

Odor/sheen: 

Benthic Organisms: f\.J O 

Depth of bioactive layer: j\J (fl 

Vegetation: (W l & 5 

Bottom Condition: 

Number of Corbicula at sampling station: f\.jo~0c 

_)C._Grain Size 

__ pH 

_k__TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: 'S -: L( 1)" 

Weather Conditions: C,,cov D'-1 

__ PCB - Congeners 

~Metals 

-1::._svocs 
iPAHs 

Sampling Method: 

QC Samples Collected: 

Water Sample Collected: 

_&_Pesticides 

_LButyltins 

_&_Diesel/Heavy Range Organics 

~Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Latitude: l/S 3'6 3't. ~4l N 

Longitude: 1'1...1 51..o Ol/.931'8' W 

Description of Location: Ce"-'T'GlL. o;: P1 Lt # z 
Description of River Bottom: ~BLC 'S> _ IV Of Ml.Ct-f 

Water Depth: ~ < 

Sediment Depth: z • ' 

Texture: 

UCSC Classification: 'S fl/I 
Odor/sheen: 

Benthic Organisms: 0 .,, A.,,, - .:1. ~ 
~-, 1'"'1 J fl 

Depth of bioactive layer: N / ,q. 

Vegetation: N~ 

Bottom Condition: 

Number of Corbicula at sampling station: 105 

SGJ;> 
Stet 

_Lorain Size 

__ pH 

~TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: ~\-Yi-
Weather Conditions: 

~PCB-Aroclors 

__ PCB - Congeners 

~Metals 

_LSVOCs 

__i_PAHs 

__ voes 

___r_Pesticides 

--*"Butyltins 

____:L.Diesel/Heavy Range Organics 

__)(_Archive 

Sampling Method: ')) \ Vbi !? ~ s \ ~ O 

QC Samples Collected: 

Water Sample Collected: 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: (:JN\. ( f)vJ 

Latitude: 4 5" 38" 34 , S-3'8'1> N 

Longitude: l.'Z.l "J""b o~.32.27- W 

Description of Location: ~ C:? r -pl US i:t 2 

Description of River Bottom: ~S 1....J / :_~ 

Water Depth: (__-::\- 1 

Sediment Depth: 1 • ' 

Color: \)~ . '3.ll.Dv.J 10 

Texture: ~~D ·-\- '$. (LT 

UCSC Classification: SM 
Odor/sheen: r'--)[)(\.JC, 

Benthic Organisms: 

Depth of bioactive layer: I\...) I (\ 
Vegetation: WD'DO\-f ~llA "'.::> 

Bottom Condition: 

iN 

Number of Corbicula at sampling station: i - -"2 i_ I L( -~ 
IO _.) A:·L l v c::., ~, D c T TL.,.> 

Date: 3 f '°'lo 3 

__ %Moisture 

_5=.__Grain Size 

__ pH 

_f-_TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: T G -<£50 
Weather Conditions: 

__ PCB - Congeners 

~Metals 

_£_svocs 

Sampling Method: 

QC Samples Collected: 

Water Sample Collected: 
tJO 

__E_Pesticides 

~Butyltins 

_LDiesel/Heavy Range Organics 

i_Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: 0JlA { OvJ 

Water Depth: Z.'1 t 

Sediment Depth: { • • 

Odor/sheen: ,,,.,...A 1 .-
(\..)......,.,.....,.C 

Benthic Organisms: c..a.A\-W 

Depth of bioactive layer: N f A 

Bottom Condition: 

Date: 3/10, /03 

__ % Moisture 

~Grain Size 

__ pH 
K: 

__ TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: S l _ 3 \ 
WeatherConditions: 0-ou0<1 

_k_PCB-Aroclors 

__ PCB - Congeners 

~Metals 

~SVOCs 

~PAHs 

QC Samples Collected: t-..JQ(\....)C 

Water Sample Collected: f\.J(J . 

__ voes 
_t__Pesticides 

--2::._Butyltins 

~Diesel/Heavy Range Organics 

~Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: CM,.{ OvJ 

Longitude: 1-ZI S7P D"r.fs:.:>7-tz.. W 

Description of Location: 

Description of River Bottom: bLAv~ 

Water Depth: 1 < 

Sediment Depth: 3 ' ' 

Odor/sheen: ··""' 1 =" 
l\..)L,Jr...._, 0 

Benthic Organisms: 'f\JOl'-.1 6 

Depth of bioactive layer: N /A 
Vegetation: AJ ON'5 

Bottom Condition: 

Number of Corbicula at sampling station: 
0 -r 

Date: 3/ 19 /Q'S 

Time: /Lt o<;5 

__ %Moisture 

~CJrain Size 

__ pH 

__s_Toc 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: 

Weather Conditions: '\lA;tr0'( 

__ PCB - Congeners 

~Metals 

~SVOCs 

~PAHs 

Sampling Method: 

QC Samples Collected: 

Water Sample Collected: IV 
0 

____k_Pesticides 

_E_Butyltins 

~Diesel/Heavy Range Organics 

~Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: CAv1 / Dv\J 

Latitude: 5 3'ir ~Lt. 1-31::.5' 

Longitude: I 7-1 ~Co It- . £ 9 Cit W 

Description of Location: ,.._I Z 

Description of River Bottom: CoeJ31.£ 

Date: 3/w/03 

__ %Moisture 

AorainSize 

__pH 

_er:::_ TDC 

xt: 

Water Depth: 'S '!>'' 
1-------"-------------------------------------i ,·. 

'; 
i,,· 

Color: \)IL , \5LQvJ {'.) 

Texture: 5 1 LT n..Ac..e 
UCSC Classification: yVl L 

Odor/sheen: N '01\JG 

Benthic Organisms: fl...J ON 6 

Depth of bioactive layer: 
.__ ________ ~........,,,--------------------------------ik 

Vegetation: \fJ00.0'1 ~S 

Bottom Condition: 

Number of Corbicula at sampling station: 2.ex O 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: -, Yl-1 Co 
Weather Conditions: ~ll\J '1 

_)c_PCB-Aroclors 

__ PCB - Congeners 

~Metals 
~SVOCs 

~PAHs 

QC Samples Collected: "'-J)l\..)C 

Water Sample Collected: f0 0 

__ voes 
_E_Pesticides 

~Butyl tins 

~Diesel/Heavy Range Organics 

__2_Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: 

Latitude: _.'1-"'----=-_:;;..~--

Longitude: 1-Z...t 5k l't.'1140& W 

Date: s/20!0 3 

__ %Moisture 

-1:'._Grain Size 

__ pH 

~TOC 

Description ofLocation: \:). S. F LJ(LfltN ~'-":::> """- (Q"" PGG 

Description of River Bottom: "f<\ p <l.M=> i.-....)/ $ 1 LT Df.J TOP 

Water Depth: Z.31 

UCSC Classification: 
L 

Odor/sheen: 

Benthic Organisms: t--.:JOf\J\S 

Depth of bioactive layer: NI A 

Bottom Condition: 

Number of Corbicula at sampling station: i 0 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: l)L _ I 5" 
Weather Conditions: ~t'\.M 

_}C_PCB-Aroclors 

__ PCB - Congeners 

_LMetals 

--2:.__svocs 
)(_ PAHs 

QC Samples Collected:· 

Water Sample Collected: 
0 

__ voes 
LPesticides 

~Butyl tins 

~Diesel/Heavy Range Organics 

~Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Latitude: 4 S'" :>15' 3 4. ~ Y 3 '? N · 

Longitude: tz1 51.o t 1>. 4t-5Dw 

Description of Location: D. S, F1it..DW\ 1.)(1...Ai A) 

Description of River Bottom: 'T2 tP ~lft'P 

Water Depth: \ {.., i 

Texture: \':'"" 
r lt\J6 

UCSC Classification: 

Odor/sheen: tu 0 1'06' 

Benthic Organisms: 

Depth of bioactive layer: f\J/ fl 

Bottom Condition: 

Number of Corbicula at sampling station: I 0 

Date: 3{ 20/03 

__ %Moisture 

..!:!_Grain Size 

__ pH 

~Toe 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: 5 _ 3<3 
Weather Conditions: \lA-1N'{ 

__ PCB - Congeners 

~Metals 

~SVOCs 

~PAHs 

___k_Pesticides 

~Butyltins 
~Diesel/Heavy Range Organics 

__ Archive 

Sampling Method: \)l \/~ - ftS':> ( ~TC--0 
QC Samples Collected: . es - M ~1/l/l s 0 
Water Sample Collected: NO 
Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: (:M I ()A) 

Longitude: i Z-1 51o Ir. 1 ~ ~ W 

Date: 31"t:olo 3 

_k:_ Grain Size 

__ pH 

~TOC 

Description of Location: I f\.J ·- 'SHCXL€ f\.Je-A NE: . ._51 -~ N O~Ll-

Description of River Bottom: \UP~ wi "$/L,,I i/0 &i:TIA)G-C-vV , (> (2AfJ 

Water Depth: \ (o 1 

Sediment Depth: 3 ' 

Texture: FtN6) 
UCSC Classification: 

Odor/sheen: 

Benthic Organisms: l\JO 

Depth of bioacti ve layer: NI ft 

Bottom Condition: 

Number of Corbicula at sampling station: y ( 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: 

_K_PCB-Aroclors 

__ PCB - Congeners 

_:r_Metals 

_Lsvocs 
_E_PAHs 

__ voes 
.+-Pesticides 

_x_Butyltins 

~Diesel/Heavy Range Organics 

_LArchive 

Sampling Method: D\\/<SYL A 5 SIS 

QC Samples Collected: 

Water Sample Collect~: 
(\JQ 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: 

Latitude: 4S .3~ 3i./. 7S4'5 N 

Longitude: IZ I St:,. w. CfDIZ... W 

Description of Location: 

Description of River Bottom: °SoF T Si Cf 

Water Depth: f 1 

Sediment Depth: 3 '' 

Color: \) \L , 6eot,.J {'.) 

UCSC Classification: ML 
Odor/sheen: 

Benthic Organisms: \r-.JC\'L M _ "'::::,. ·;v<S-1f. Ac 

Depth of bioactive layer: N (A 

Vegetation: \\Jon::., ~c.... ~ 

Bottom Condition: 

Number of Corbicula at sampling station: f q 

__ %Moisture 

~Grain Size 

__ pH 

~TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: ~ \ _ ~ y 
Weather Conditions: 1"Lt:bN '1 

_x_PCB-Aroclors 

__ PCB - Congeners 

_[_Metals 

~SVOCs 

-2_PAHs 

QC Samples Collected: 

Water Sample Collected: N 0 

__ voes 

__)(_Pesticides 

~Butyl tins 

__)$_Diesel/Heavy Range Organics 

~Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: ~ l OvJ 

Latitude: 4 '5 3 <6 ?:>Li • 33 f 4 

Longitude: IL-1 Sk 17= ,&,lbt W 

Description of River Bottom: '\2.. \ p ,, 

Water Depth: I\ I 

Sediment Depth: -:S 1 
• 

Color: Dt, '13-1.aivrJ 

Texture: S. LT il'L~ 

UCSC Classification: llVI L 
Odor/sheen: f\JoNe 

Benthic Organisms: tv or0 e: 
Depth of bioacti ve layer: f\J / IJ 

Bottom Condition: 

Number of Corbicula at sampling station: t:Jq C-LA-v'Vl ":':> 

Date: 3/ ~1/ 0 3 

Time: t 14 o 

__ %Moisture 

_k_Grain Size 

__ pH 

~TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: '"S _ 3 O 

Weather Conditions: (lA-I N '1 

_k_PCB-Aroclors 

__ PCB - Congeners 

_LMetals 

_Lsvocs 
~PAHs 

__ voes 
-1:::._Pesticides 

_L_Butyltins 

__lC_Diesel/Heavy Range Organics 

~Archive 

Sampling Method: 'bl v ~ f\ S ~ 1 "::. T£.O 

QC Samples Collected: - \\JO~ 

Water Sample Collected: (\...:) 
0 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: Q.,M_ {ON 

Date: 3/z1 ID 3 

Time: i z i..{ S-

__ % Moisture 

_k_Grain Size 

__ pH 

~TOC 

-, 

Longitude: )ZI s-t..o l?-.Z'lz..3 W j 

Description of Location:N~ C:f+<.>Tf!ix.,A) Di..11-FA-l.L _ 1l1.J:\1,v /titErJ- ,..; , s 
Description of River Bottom: 42tP ~Af' 

Water Depth: J J' 
Sediment Depth: y '' 

Texture: 

UCSC Classification: (v\_ L 

Odor/sheen: r!:" 
NO.Ve.-

Benthic Organisms: ('JON <.:5 

Depth of bioactive layer: rv/ A 

Bottom Condition: 

Number of Corbicula at sampling station: I ~ q ftL 
1 

c., ...\:- 10 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: 5 J - lj ~ 

Weather Conditions: fl.A-t (\) "-( 

_k_PCB-Aroclors 

__ PCB - Congeners 

_k_Metals 

_LSVOCs 

~PAHs 

QC Samples Collected: (\JO 

Water Sample Collected: N 0 

__ voes 
_k_Pesticides 

~Butyl tins 

_K_Diesel/Heavy Range Organics 

__ Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: Cfvl{ OV\J 

Longitude: I Z1 5lo I f... 1.ioOt W 

Description of River Bottom: lLi.P (214f' ir..::>{ x-0 I IV 'B,GTVJE£...,V 

Water Depth: 4 1 

Sediment Depth: 3 '' 

Color: 1) iL. &..a.JtJ 

Texture: "SAtvo w J 'SIL 1 
UCSC Classification: '5 Nl 

Odor/sheen: No-.J6. 

Benthic Organisms: NOIV..S 

Depth of bioactive layer: N{ A 

Bottom Condition: 

Number of Corbicula at sampling station: 

Date: 3/a f 03 

__ %Moisture 

_j::_Grain Size 

__ pH 

--1:__.TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: S l _ ~ 2_ 

Weather Conditions: f2t4 I !U 'f 

__ PCB - Congeners 

_LMetals 

_:f__svocs 
~PAHs 

QC Samples Collected: t\Jof.Je 

Water Sample Collected: #J()r..JG 

__ voes 
_LPesticides 

~Butyltins 

__lf_Diesel/Heavy Range Organics 

__ Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: CJllL { Di.J 

Longitude: 11-\ "S"'<c } lo .Ct'l 14 

Date: 3/zt /03 

Time: 74ZQ 

__ %Moisture 

~Grain Size 

__ pH 

~TOC 

Description of Location: ·zo 1 u pa,i v\9z,(_ {E/f,e:;.T 

Description of River Bottom: \ll LP~ w "::>C?O . 
,,-~ ~ 51151/J DJ~<--~ J 

;rJ 
Water Depth: {o r 
t---------,-----------------------------------1 ~;· 

Sediment Depth: Lf ' 1 
• ,_ 

Color: 1)~ . ~rJ 
Texture: SA-N.D m stLI 
UCSC Classification: 

Odor/sheen: 
NON6 

Benthic Organisms: 1\..) or-.J-

1-D-ep_t_h_o_f_b1_·o_ac_t_iv_e_1_a_ye_r_:_(V_/_/t _____________________________ ---1i1." 

s~e .w1&s 
. ' 

Number of Corbicula at sampling station: 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: S z _ 5~ 
Weather Conditions: Suµ(l.J'-{ / LlX...-D 

__)C_PCB-Aroclors 

__ PCB - Congeners 

_k_Metals 

_L_svocs 
~PAHs 

__ voes 
__)(:__Pesticides 

-1:._Butyltins 

~Diesel/Heavy Range Organics 

_2_Archive 

Sampling Method: Ll\v&il ~'?\':>Te() 
QC Samples Collected: 

Water Sample Collected: ND 
Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: ~\Ow 

Longitude: \ '1-\ 51.o Uo .t21Q W 

Description of Location: f\. "\C ;:: rA ..,.,..-_,.., ... I _.,c:::;.t\' fl.\ 
IV\.-' Or ~ ~ r v rU (),) 11 M'\...1- j\) I"-'· ~.> 

Description of River Bottom: '~ p QA:'() v-0 l\°lA 5W IM&VT 

Water Depth: <(5 

UCSC Classification: f\J\L 
Odor/sheen: ... 'D _ 

·- l\..)t,.. 

Benthic Organisms: i 

Depth of bioactive layer: J\.Jl rt 

Bottom Condition: 

Number of Corbicula at sampling station: / <r rv-~ ~ ~ 
0 ~ 'LJ "'t ..:> ( ftc....,1 Jc:;, 

Nf-e".060 

Date: '3/24 {03 

Time: {Y:j3 0 

__ %Moisture 

__2:._Cirain Size 

__ pH 

~TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: ~ \ - 5 z_ 
Weather Conditions: $./~tV '1 

__ PCB - Congeners 

__LMetals 

_Lsvocs 

-2::._PAHs 

QC Samples Collected: r-..:>o 
Water Sample Collected: NO 

lPesticides 

---2::_Butyltins 

_£_Diesel/Heavy Range Organics 
K __ Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: CAA..l Ov0 

Latitude: \../ S" 3'ir ~11-0is'Cl3 N 

Longitude: \"ll "5lo il.o,?J9oW 

Description ofLocation: '7 ~' IJ.o..,...-..=.............. r 
£.-(;.....I I ;.; \ 1u:::;.,r1 yv I Of CJ't':>1El£.;V ~;\.) 

Water Depth: ~ / 

Sediment Depth: I • < 

UCSC Classification: fl.{~ 

Odor/sheen: ~c 

Benthic Organisms: '$1\.) A:1. .._ ':::. / \.AX)iL ~ ~ 

Depth of bioactive layer: N/ It 

Bottom Condition: 

Date: 3 f 2. l( { 0 3 
Time: l l: ID 

__ %Moisture 

_LGrain Size 

__ pH 

~TOC 

I. 

1--N_u_m_b_er_o_f_C_o_r_b_ic_u_Ia_a_t_s_am_p_lin_g_st_at_io_n_:_y_· _S--__ A:-L.:....:..::::..l;;_;V~e,~,._· _7~_,,DE:;,A~..__.-. _____________ --f 
1

,. 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: 52-(o (o 

Weather Conditions: $.;rui'-J'-( 

__ PCB - Congeners 

_LMetals 

_x_svocs 
~PAHs 

QC Samples Collected: rv 0 
Water Sample Collected: N v 

..L.Pesticides 

~Butyltins 

_><_Diesel/Heavy Range Organics 

~Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: Cv\J\. / OvJ 

Latitude: Y "S ~"iS' 3tf .O'l501N. 

Longitude: i'-l S1o ll/s~jw 

Water Depth: / 5 1 

Sediment Depth: 1 i• 

Color: 1) t . 6,z,o w N 

UCSC Classification: "'Stv'l 

Odor/sheen: ND/\JE..-

Benthic Organisms: ~ N *t L. ') 

Depth ofbioactive layer: uv/ It 

Bottom Condition: 

Number of Corbicula at sampling station: {O f\1.-,l v c, t-- l( DcA1J 

Date: 3iZ.l.f { 0) 

Time: rz:'So 

2-_Grain Size 

__ pH 

~TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: 5 z-1 z.. 
Weather Conditions: 5 0 ,, .. >r..Ji 

_LPCB-Aroclors 

__ PCB - Congeners 

lMetals 

~SVOCs 

IPAHs 

Sampling Method: \J \ v~ 
QC Samples Collected: · 

0(\)5 

__ voes 
_LPesticides 

_LButyltins 

~Diesel/Heavy Range Organics 

~Archive 

Date: 3/z_y ;03 

Time: r?>l o 

__ %Moisture 

___&_Grain Size 

__ pH 

~TOC 

Water Sample Collected: .-...... 
1--~~~~~~~--...f\J~V~~~~~~~~~~~~~~~~~~~~~~~~~--1 Ii 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: CJ.A/ OvJ 

Longitude: }2\ .51:. i :::r.i 411' W 

Description of Location: l l.-5 t 6. Ol=- 6. ~lN OI\.) lJ. :::.,.~,.u: ~L.D }<;;.1.,,lfN..tJ 

Description of River Bottom: \L.\\) \i24rp 

Color: 

Texture: n.:. 

UCSC Classification: L 
Odor/sheen: l\JOl\)E., 

Benthic Organisms: ~NA-LL~ 

Depth of bioactive layer: N/f1 

Number of Corbicula at sampling station: -z -7 , .. 1 , i 
......:> I .A-1.._.\ lfC ~ ( '-1 

0:\25692709 USACE\.~3-FU072173.00 Brdfordl\Delivery Order No. 04 Mod 06\Work Plans - Final\FSP\APPB_FIELDSAMPFRM_Sediment.doc 

188



Bradford Island Post Removal Sediment Sampling 

Sample Number: S 2 _ 1) 
Weather Conditions: G_o.;o y 

___)Q_PCB-Aroclors 

__ PCB - Congeners 

_k_Metals 

_x_svocs 
~PAHs 

__ voes 
lPesticides 

-2::._Butyltins 

~Diesel/Heavy Range Organics 

lArchive 

Sampling Method: \)\ VtS-;l IJc;c:, l 'lTGi.J 
QC Samples Collected: 

Water Sample Collected: rJ O 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Latitude: .4S- 3f 33. OS-:( 

Longitude: 12..\ ":)lp lt.'l'~O W 

Description of Location: \ QO i. \) O,.j ,._; '.:> 

Description of River Bottom: \(_ \ ~ \l(lf IN l'fH 

Water Depth: 3 I 

Sediment Depth: 3 ' 

Texture: c 
...:>11.. T , lll..4lU 

UCSC Classification: L 

Odor/sheen: l\JOt...16-

Benthic Organisms: wc.M ... "1 s I 51'\J A-1 Ls 
Depth of bioactive layer: 

Vegetation: $e;p, \AJ~ -\ woo '1 !l)€n3Ll S / ·nv i & S 

Bottom Condition: 

Number of Corbicula at sampling station: 7 (o AL. l v £ + I\ ~ ( 

Date: 3 /z) /o3 
Time: 11: I u 

__ %Moisture 

_Lorain Size 

__ pH 

__K_TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: 5 \ _ G q 
Weather Conditions: Q,A- I rJ 'i 

__ PCB - Congeners 

_lMetals 

__..i_SVOCs 

---2L_PAHs 

_><_Pesticides 

..L.Butyltins 

~Diesel/Heavy Range Organics 

__ Archive 

Sampling Method: D,vElt ASs\a,"°f£1) 

QC Samples Collected:· 't00 
Water Sample Collected: (0 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Longitude: )'Z...\ SJo 05. i31tow 

Date: 6 / z 5-/ 0 3 

Time: 12 : 30 

__k_Grain Size 

__ pH 

_L_Toc 

Description of Location: ~ OY S \ _ 71 (\.), ..:.:, Nf)I(..£, OF 81ll/-0Pt)~() 

Water Depth: z -::j. 1 

Sediment Depth: f ' ' 

Color: lJ\t... g fl OW rJ 

Texture: S fhv D M. ~ IU M TO 
UCSC Classification: ~ f\/) 

Odor/sheen: NCAVc 

Benthic Organisms: f00•'0 E 
Depth of bioactive layer: 

A 
Vegetation: tvOVG 

Number of Corbicula at sampling station: 0 z 
-, AL\ ve 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: S l _ y_ ~ 
Weather Conditions: fLA / (I.) y 

__ PCB - Congeners 

~Metals 
_L_svocs 
~PAHs 

__L_Festicides 

_LButyltins 

~Diesel/Heavy Range Organics 

__ Archive 

Sampling Method: ·tJ f3yL f1'7>SiST&0 

QC Samples Collected: NQtV €, 

Water Sample Collected: {VU 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: CJvt / 0 vJ 

Longitude: I Z.. l 5& 0 5, 0 S-e,G. W 

Description of Location: ~~ OF p, L€ # Z 
Description of River Bottom: Cn66 LI§ s w I n-1 TH i tV 

Water Depth: C 3 r 

Sediment Depth: I 1 1 

Texture: 5 A-ND f\I\ Wl \.J IVl 7V C OrtYZ SC 
UCSC Classification: Stvl 
Odor/sheen: i-,J()l/\.)S: 

Benthic Organisms: 

Depth of bioactive layer: 1'-J /A 
Vegetation: "-1 Orv C 

Bottom Condition: 

Number of Corbicula at sampling station: j G 

Date: 3 /2 ::>/a 3 
Time: 12 '. 50 

~CJrain Size 

__ pH 

X"TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: T 6 _ ?J'(o 
Weather Conditions: '1LPct ftJ l-{ 

~PCB-Aroclors 

__ PCB - Congeners 

~Metals 

-2::.__svocs 
_LPAHs 

Sampling Method: 

QC Samples Collected: 

Water Sample Collected: tJ 0 

__ voes 
~Pesticides 

_J£_Butyltins 

~Diesel/Heavy Range Organics 

~Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Longitude: 1 'Z l 5lo O'S. 53 Z I W 

Description of Location: {!_,c~ t!Jlc 

Description of River Bottom: Co 13 i3 LG , 

Water Depth: z Y. 1 

Sediment Depth: I '' 

'Si LI 
UCSC Classification: S 7V1 
Odor/sheen: 

Benthic Organisms: NON i:;. 

Depth ofbioactive layer: rv I A 

Number of Corbicula at sampling station: 7 5 ft"'- Lt.IC + S- ~ D 

Date: 3/z s- / 0 3 

Time: /320 

__ %Moisture 

~Grain Size 

__ pH 

KToc 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: 

Weather Conditions: 'i'-A\ I\) vf 

--3._PCB-Aroclors 

__ PCB - Congeners 

~Metals 

~SVOCs 

--22_PAHs 

__ voes 
_L_Pesticides 

L_Butyltins 

~Diesel/Heavy Range Organics 

__ Archive 

Sampling Method: \) \ \J A'?S\ c:, l'61) 

QC Samples Collected: "-lO,V G 

Water Sample Collected: IV 0 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: Q_,M, { 0 IA) 

Latitude: 45"" 3'2> 3~.'5'2..l5'6 N 

Longitude: i 'l I 51::> O'S, w·z.06 W 

Description of Location: 1 ~~ of ';)I LG -# 2. 
Description of River Bottom: 

Water Depth: l'3' 

UCSC Classification: SM 
Odor/sheen: t-.JQVVt. 

Benthic Organisms: (\..) 0 i\J G 

Depth of bioactive layer: f..J {I} 
~ Vegetation: f\J ON~ 

·c { \} e 

Date: 3/z-s-/o 3 

__ %Moisture 

__r:_arain Size 

__ pH 

~TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: 5 J _ y :)' 
Weather Conditions: (?._A \n.P( 

__):_PCB-Aroclors 

__ PCB - Congeners 

--2s_Metals 

__c:__svocs 

__ voes 
_LPesticides 

_,K2.-Butyltins 

X:: Diesel/Heavy Range Organics 

~PAHs __ Archive 

Sampling Method: U\ vex llSS I re::v 
QC Samples Collected: NbJV£ 

Water Sample Collected: f\J ON 0 
Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: 

Latitude: 4 5 3~ 3'f,lf 1"f 0 N 

Longitude: I?. I ~1::> O'S". 'Y 7(J( W 

Description of Location: 

Water Depth: '§' f 

Sediment Depth: -z._ •' 

Texture: .?.... _ 
~D.M 

UCSC Classification: 5 
Odor/sheen: 

N 
Benthic Organisms: NOV6 
Depth of bioactive layer: N /fr 
Vegetation: r-.J OT0 G 

Bottom Condition: 

Number of Corbicula at sampling station: I .c::--c -.:> AL'J 

Date: s/z~-/03 
Time: 

__ %Moisture 

-1::...Grain Size 

__ pH 

~TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: Tll- z (o 

Weather Conditions: \""Z+tt A) '-1 

--fr-PCB-Aroclors 

__ PCB - Congeners 

___,)[_Metals 

~SVOCs 

_K_PAHs 

Sampling Method: Dt llE:::l£ 

QC Samples Collected: f'VO 

Wat~r Sample Collected: JVO 

__ voes 
_LPesticides 

---1.:__Butyltins 

_LDiesel/Heavy Range Organics 

-1S:._Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: CA'V\ { () vJ 

Longitude: lZ.1 5Ca a:;-. <o031 

Description of Location: .-1 0 0 

Water Depth: l\. l\' 
Sediment Depth: \ " 

Texture: 

UCSC Classification: SM 
Odor/sheen: r.,.JOIVE 

Benthic Organisms: \\-..)0\\.Jb 

Depth of bioactive layer: ~) A 
Vegetation: 'I-JONE, 

Bottom Condition: 

Number of Corbicula at sampling station: f 

Date: 3/zt.o/05 

__ % Moisture 

~Cirain Size 

__ pH 

2--Toc 
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Bradford Island Post Removal Sediment Sampling 

Weather Conditions: \2 A Jf\)L.f 

__ PCB - Congeners 

-X:-Metals 

_Lsvocs 
~PAHs 

QC Samples Collected: f\JQ!\J 6 

Water Sample Collected: f0 O 

~Pesticides 

l:_Butyltins 

--2:._DieseVHeavy Range Organics 

~Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: <:M. / 0 W 

Longitude: fi:.1 .5t'e os-.. sz.c:;sc,w 

Description of Location: ...._I(.?() I f\)c oF p, LC tt z 
Description of River Bottom: C;vo6 LJ.( /5oJL[)GX S vii rrH 5J9rV O + · 
Water Depth: 4 0 ' 
Sediment Depth: <. l ' ' 

Color: Die , LStz..o....) tU 

Texture: <:: _ . "" 
...;)ltN 1-..) VJ 1/H 

UCSC Classification: S fV} 

Odor/sheen: ~t:: 

Benthic Organisms: "-YJN G 

Depth of bioactive layer: rJ/ fJ 

Bottom Condition: 

Number of Corbicula at sampling station: 5 9 

Date: 3/z~ / O 3 

_K_Grain Size 

__ pH 

_k:_TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: S l- ) / 
Weather Conditions: Ut I\) 't /vu/ !VOl-{ 

__ PCB - Congeners 

_Jc_ Metals 

1-_svocs 

_L_Pesticides 

--2::._Butyltins 

_£Diesel/Heavy Range Organics 

~PAHs __ Archive 

Sampling Method: t)u/CSX. RSSi SIC?O 

QC Samples Collected: f'JOf\.Je 

Water Sample Collected: NO 
Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: CM /OW 

Longitude: lZI 5lP a. lf ~-;( W 

Description of Location: S:vrtt SI -:- ~ p; L6 # ( 

Date: )/ z[p/03 

Time: IL~ J 5 

_L Grain Size 

__ pH 

-2:C_TOC 

Description of River Bottom: bfL({-VGL w 1711 "5/hAJJ) 3e tJ~ Tlfe t!:d'l/ft/6L 

Water Depth: lt..o 
Sediment Depth: < / 1

' 

Color: 't)t:_, lSllo.AJ f\) 

UCSC Classification: ~ 

Odor/sheen: IJ~G 

Benthic Organisms: Nct0€ 

Depth of bioactive layer: "-> (A-
Vegetation: t-JOC\)6 

Bottom Condition: 

Number of Corbicula at sampling station: J Q ~ 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: 

Weather Conditions: (J._ D...lu'1 

~PCB-Aroclors 

__ PCB - Congeners 

_LMetals 

~SVOCs 
iPAHs 

QC Samples Collected: 

Water Sample Collected: 

__ voes 
~Pesticides 
~Butyltins 

~Diesel/Heavy Range Organics 

__ Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: ~VV\ J D\AJ 

Longitude: IC.I $Jp Ol.4CLSW 

Description of Location: 

Description of River Bottom: 

Water Depth: -/ (o • 
Sediment Depth: <. l 1 

• 

Odor/sheen: f\JQr.Jc 

Benthic Organisms: N DN E 

Depth of bioactive layer: IA.J /It 
Vegetation: t-Jt:)(\...)€, 

Bottom Condition: 

Number of Corbicula at sampling station: 

Date: ) /z_4'/ 0 3 
Time: I 'Z.. 50 

__ %Moisture 

__k_Grain Size 

__ pH 

~TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: ·T £ _ <3 °f 
Weather Conditions: TL, M l\J'-1 

__ PCB - Congeners 

_k_Metals 

_LSVOCs 

~PAHs 

_k_Pesticides 

~Butyltins 

_l_Diesel/Heavy Range Organics 

~Archive 

Sampling Method: ~ ve-vL A c:-::::.s "\ "'::> T'SO 
QC Samples Collected: NO t-...:::iE, 

Water Sample Collected: \\....) () 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: Q_,t-A._ \ \)v0 

Latitude: 45 3'§ 33, S-3Ir3 N 

Longitude: l"Z-\ 51o Dt.L\0Co5"" W 

Date: 5 /z..Jo Jo 3 

Time: 1 'S '. '-{ 0 

2:::.___Cirain Size 

__ pH 

_2_roc 

Description of Location: ~ ~-L o~ 'P\LC. i:t. \ EA 51 Tip F i31l.AD 

Description of River Bottom: C::nt. ~E?u.-'1 w ITl-\ 
5 

PrN o 
Water Depth: 12.- 1 

Sediment Depth: \ 1
1 

Color: \)~. \3a..ow r.J 

UCSC Classification: S (\I\ 

Benthic Organisms: Q.,,(Ll\"1, f" l-=_;, H U\"l(.,\M-6 

Depth of bioactive layer: t-..) I A-
Vegetation: l'J()-JC:: 

Bottom Condition: 

Number of Corbicula at sampling station: QO 
G \ A 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: T 6 _ q 0 
Weather Conditions: ~ t--J '-t 

_2£_PCB-Aroclors 

__ PCB - Congeners 

__lQ_Metals 

_L_SVOCs 

~PAHs 

Sampling Method: \:::x. V0tt-

QC Samples Collected: NO 

Water Sample Collected: t-..l 0 

__ voes 
_k_Pesticides 

~Butyltins 

-¥-.Diesel/Heavy Range Organics 

~Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: C\t.A_ \ Dw 

Longitude: \ 1... \ S"b Ol, sf-02.. W 

Date: 3 z.to I 0 7 

Time: 14 : z.o 

__ % Moisture 

~(}rain Size 

__ pH 

~TOC 

Description of Location: ~ OF ?, L£, ~ \ . t::...AsT TlP F &110R:::wt.-

Description of River Bottom: ~~1...1...{ iN !\"'\-\. $A-N Q et004-Tt+ Gtt.Avet... 

Water Depth: \ z_ 1 

Sediment Depth: \ '' 1 

Color: UL~ Bit<:>...'\)t'\J -'' 

Texture: ~E:l...i.-'1 "OfhVO Tt'LA--e_t ~IL\ 
UCSC Classification: JM 
Odor/sheen: ,.,.J()f\)E, 

Benthic Organisms: ~Fl ':::.rl , ;vJlt-u._ ~l\JA-1 t.....S 

Depth of bioactive layer: "J I t4 

Number of Corbicula at sampling station: 11, L 1-z 
'"' A'-' v6 ""' u 1-----------------!--'---'-:...=..:....;:;,_=--'--__.c_--"-_..:;;::..:::...:.-'-'"'"--------------- ~-· 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: T \l - \ \ 
Weather Conditions: \2 ,:+UV '1 

_,&_PCB-Aroclors 

__ PCB - Congeners 

~Metals 

___lS_SVOCs 

~PAHs 

Sampling Method: \'::) '- \J t. I\. w\ SS\':;:; 

QC Samples Collected: \'-)O<vE-

Water Sample Collected: No 

__ voes 

_x_Pesticides 

_J<._Butyltins 

_E_Diesel/Heavy Range Organics 

~Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: ~\Ow 

_.;;__;:___::.___:=--+:....;:...---'---'-- N 

Longitude: \ 2\ S1o CO.q C!> '65"" W 

Description of Location: ~6-Ar<... 

Description of River Bottom: ~ 

Water Depth: -z_ l.o 1 

Sediment Depth: < '/z ir 

Color: \) K , ~~C'V 

Texture: ~ / 
i..>A-1'.\£) l,.,J b-/LftVec 

UCSC Classification: -:)M 

Odor/sheen: t..JO\.}C,:: 

Benthic Organisms: \\.)Q~ 

Depth of bioactive layer: IV I A 

Vegetation: f'-.JONC. 

Bottom Condition: 

Number of Corbicula at sampling station: q O A--L-t v 6 t-

Date: sf z r-103 
Time: 10 '.I 0 

__ % Moisture 

-~_Grain Size 

__ pH 

~TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: 5 7_ _ 1- i 
Weather Conditions: '\2.-fc\(\.}"{ 

_x_pcB-Aroclors 

__ PCB - Congeners 

_?S:_Metals 

2-_svocs 
~PAHs 

__ voes 
_A:_Pesticides 

_LButyltins 

~Diesel/Heavy Range Organics 

__:s_Archive 

Sampling Method: lJ\ VtiL A~~\ S-rt 
QC Samples Collected: ~ 0 

Water Sample Collected: NO 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: 

Longitude: /'Z.I s1o Qt. o,-Ol. W 

Date: 

Time: I 0 .3 '5"" 

ls,__ Grain Size 

_pH 

~TOC 

DescriptionofLocation: G. nP OF l3ft.ft0~ \CSLA-ND I"'- 50 1 OFF5Hot'l£ 

Description of River Bottom: ~ ~USS> v-.)l &a.~U-{ t4NO / SIC..,T ll\J Bt!!?rW5etV 
Water Depth: 'Z. l\. l 

Sediment Depth: .<_ '/ i.. 11 

Color: \:) \.t. . C~r\J 

Texture: ~A-t-..JO 

UCSC Classification: 

Odor/sheen: 

Benthic Organisms: t-..J Qt\.)€-

Depth of bioactive layer: t..J (A 
Vegetation: kJOOIS 

Bottom Condition: 

Number of Corbicula at sampling station: f03 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: TE. _ 15-15' 
Weather Conditions: Q~\ f\..)'1 

__ PCB - Congeners 

_LMetals 

~SVOCs 

___2_PAHs 

---1::_Pesticides 

~Butyltins 

_LDiesel/Heavy Range Organics 

--25._Archive 

Sampling Method: \)\ uf:::,(_ Ac;;. .. -::::. l ":::i 
QC Samples Collected: f\Jo 

Water Sample Collected: NO 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: ~ \ 0\..-.J 

Longitude: \ L.\ Sb co, "41-\ W 

Date: 3 / Z, f.- / 0 3 

Time: l \ '· 2-0 

....,Zs.:__Cirain Size 

_pH 

~TOC 

Description of Location: "- 501 OrrSl+Ctt.t:. Of" cS. TIP - Bl.llDFOa/ ISL/1-N 

DescriptionofRiverBottom: ~ Bl.SS. Win\ &it.t4Ve-L + "SftND/~IL( 'N BC?rv.it9t:?YV 
Water Depth: z <..; • 
Sediment Depth: 'f L 1 

• 

Texture: S Prf\.)f) T'{Li\ e.E S l LT + ~ th/&-L 

UCSC Classification: ,,-. M 

Odor/sheen: NONE-

Benthic Organisms: f'JOtJ~ 

Depth of bioactive layer: ('J / ,4 

Vegetation: fJOf..)£ 

Bottom Condition: 

Number ofCorbicula at sampling station: \0 z.. A-Live::, + 4 .DE740 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: T £ ,,. 1 q 
Weather Conditions: ~\. f..J '-1 

__ PCB - Congeners 

.l:::_Metals 

__£_SVOCs 

-15_PAHs 

QC Samples Collected: ~ 

Water Sample Collected: \....)Q 

_k_Pesticides 

~Butyltins 

_x_Diesel/Heavy Range Organics 

~Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: c_µ_. \ \) \N 

Latitude: 45" ~ '% 3~. + llol N 

Longitude: \'2..-\ Y-b QL'!ioOSW 

Date: 3 I z._z./ 03 
Time: \ 2 $5"" 

~Grain Size 

_pH 

__k_Toc 

DescriptionofLocation: .~ ".>ttoilt: _ [:;;_. nP OF an_~Fo{LQ ~O 

Description of River Bottom: 

Water Depth: 5 1 

Sediment Depth: \ z.. 1
' 

Color: 

Texture: 

UCSC Classification: 

Odor/sheen: 

Benthic Organisms: 

Depth of bioactive layer: 

Bottom Condition: 

Number of Corbicula at sampling station: \ ~ \ 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: S \ _ ~ 
ather Conditions: ~Vl\..)l\...)'1 

__ voes 
_j:_Pesticides 

_$.,_Butyltins 

_LPCB-Aroclors 

__ PCB Congeners 

_k:_Metals 

~SVOCs 

~PAHs 

__.:'.'.::_Diesel/Heavy Range Organics 

__ Archive 

SamplingMethod: D\v6)( ASSl"'::>TE:O 

QC Samples Collected: y t, ~ .. µ '2> { M ?;:, O 

Water Sample Collected: l\...lO 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: (!_Jt..A._ l Ow 

Longitude: IL..\ '5]0 0 I.'%~ Z."::iW 

Description of Location: N eT\).(._ 5 l+oll...O P of 
Description of River Bottom: l.t:::ci~ ~BLE;;;. / &:xJLQGt' . 
Water Depth: 

Color: \' 
' .J ~. \S 11lI::>.AJ N 

Texture: W<SLL 
UCSC Classification: 

Odor/sheen: NONE 

Benthic Organisms: (\..) OflJC 

Depth of bioactive layer: ~I 14 
Vegetation: NO~ 

Bottom Condition: 

Number of Corbicula at sampling station: Li '5' A'c \ vt:. + 50 u€tTQ 

Time: O°t Y 5 

__ %Moisture 

__k_ Grain Size 

__ pH 

~TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: S \ _ 50 
Weather Conditions: Su C\..:l \\)'-1 

__ PCB - Congeners 

~Metals 

~SVOCs 

~PAHs 

~Pesticides 

_E_Butyltins 

~Diesel/Heavy Range Organics 

__ Archive 

Sampling Method: \J\ \J c2)t.. A<::..~\ S TEO 

QC Samples Collected: \( €7"::> _ 1)v?L\ c:...,fh"""15 ( 'S \ - \ Y L) 
Water Sample Collected: ~ 

0 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Longitude: fl.I '.51::> Ol. %2-'1"2. W 

Time: I l I 0 

---25__Cirain Size 

__ pH 

~TOC 

DescriptionofLocation: ~ 'Sl~ -oF-F OF c::;. 1lP OF f3(lAQ~ 
Description of River Bottom: n A £> • ,::;::: 

~o~ W \ "t'""l-\ 'Sfh'\-JO L 'T 11\J 
Water Depth: \ 1_i 

Texture: <:::. A _ •

0 
W _ 

01'tN . ~L €:sru40 

UCSC Classification: 'SM 
Odor/sheen: t+J(){\)C. 

Benthic Organisms: V0C 

Depth of bioactive layer: ~ l rl 

Bottom Condition: 

Number of Corbicula at sampling station: Su A:t_.\.vB + 4q f}l."5t4{) 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: ~ \ _ "3> y 
Weather Conditions: 

__ PCB - Congeners 

_)(_Metals 

_LSVOCs 

~PAHs 

_LPesticides 

-2::._Butyltins 

~Diesel/Heavy Range Organics 

__ Archive 

Sampling Method: 7'\ '" . , ,:::::.-..i --__.I"\ 
\-..),v .....,,,.._ "'::>~\«-:>I'<;;....'-' 

QC Samples Collected: "-.)(){\.)t:, 

Water Sample Coll.ected: 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Longitude: \'L\ 56 O\,'f4103 W 

Water Depth: \ lo i 
Sediment Depth: L... \ •, 

UCSC Classification: ~ (V} 

Odor/sheen: ~O"-)~ 

Benthic Organisms: "-.)ct-Jc 

Depth of bioactive layer: ~ \ A 

Vegetation: r-...J{)I\.)~ 

Bottom Condition: 

Number of Corbicula at sampling station: 5~ OGAc> ~ \ \ L\ A-\..,\ v~ 

Date: 5 /c.r-/o 3 

__,k-Grain Size 

__ pH 

~TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: \\.::::: -1$ \ 
Weather Conditions: 'Svr-.>l\.'i'1 

_LPCB-Aroclors 

__ PCB - Congeners 

_LMetals 

~SVOCs 

~PAHs 

__ voes 
_)<_Pesticides 

_LButyltins 

~Diesel/Heavy Range Organics 

_'.2__Archive 

Sampling Method: Ll\ \J Cn 1\-"i>S \~TEO 
QC Samples Collected: f\..lO~E, 

Water Sample Collected: f'VO 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: (!_M f 011\J 

Longitude: ·f "2...1 51:> Oz .• CXN 3 W 

Date: 3 7-'f{/ O 3 
Time: l ~ ~ 30 

__ %Moisture 

_c_arain Size 

__ pH 

-25::.._TOC 

DescriptionofLocation: \O' off OF THE G. TlP OF 13rLA-OFo tSLIHVO 

Odor/sheen: A, _ 
•"VO{\)(::... 

Benthic Organisms: c__n_fh{ Ft SH SN A-I LS 

Depth of bioactive layer: t0 f 14 

Bottom Condition: 

Number of Corbicula at sampling station: 
1------------------------------------------1' .. 

..; .· 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: S \ _ L\ q 
Weather Conditions: Svivt0 '1 

__ PCB - Congeners 

_)<_Metals 

_><:_svocs 
_><_PAHs 

~Pesticides 

_E_Butyltins 

~Diesel/Heavy Range Organics 

__ Archive 

Sampling Method: \' -:=.-...i A .- <:. . c ~ \..)\ \) c- ,._ r< "::> "'\ ~ ' '-' ,__, 

QC Samples Collected: NO-Nl E:, 

Water Sample Collected: I\..)() 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: Q_J.A l 0 W 

Longitude: \2-\ ':>\o OZ. .15 r'>W 

Date: 3/ z:~ I 0 3 

Time: 14 'Lu 

~Cirain Size 

__ pH 

~TOC 

Description of Location: ~ feG-r ~ b. -np F B rLfto~ i LITPV 0 

Water Depth: y_ • 
Sediment Depth: <. \ 1

' 

Color: \J ~ . ~<lo1..-...) N 

Texture: 11 , "- . _ 
01'---1\.V~ , A-ND 

UCSC Classification: S r"1 

Odor/sheen: f'.JQNI£ 

Benthic Organisms: ~fl«-1 Fi':) ;-t / 5 f\J.4-/ L :) 

Depth of bioactive layer: N j .cl 

Vegetation: ~ONE.-

Bottom Condition: 

Number of Corbicula at sampling station: "-JO (_ L fhlV1 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: 

Weather Conditions: ~(A)\) '1 I \A..l \ I\..)~ '1 . 

~PCB-Aroclors 

__ PCB - Congeners 

~Metals 

_c_svocs 
~PAHs 

Sampling Method: \)\ V _ 

QC Samples Collected: No 

Water Sample Collected: N 0 . 

__ voes 
__)c_Pesticides 

_)s;._Botyltins 

---2.'S_Diesel/Heavy Range Organics 

~Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: 

Description of Location: ,...._ \ QC)1 

Description of River Bottom: ~GL. 

Water Depth: 4.,l,o 1 

Sediment Depth: \ " 

Color: 1)~. ~ I.A) 4\.J 

UCSC Classification: ~ M 
Odor/sheen: "->O (\.) <::". 

Benthic Organisms: "-l Cl'\JcS 

Depth of bioactive layer: 1'J / 14 

Bottom Condition: 

Number of Corbicula at sampling station: I D /IL / i/ € ~ / 4 06741:::> 

Date: 

Time: I \OO 

_k__ % Moisture 

-2'.S_Grain Size 

__ pH 

~TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: -\ {L -9 
Weather Conditions: ~ D'-1 

_LPCB-Aroclors 

__ PCB - Congeners 

~Metals 

_!:_SVOCs 

~PAHs 

Sampling Method: \) \ 0 6fi...- f\4:;. ""::>\ c 

QC Samples Collected: 

Water Sample Collected: µ·u 

__ voes 
_6._Pesticides 

-2:_Buty ltins 

~Diesel/Heavy Range Organics 

~Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: CJJ..A_ l Ow 

Longitude: \ -Z...-\ ":>Co ()0, 2'.!>IC,W 

Description of Location: ,,....__ \ oD· -
Description of River Bottom: C..CO 

Water Depth: ·5 
Sediment Depth: \ • ' 

Texture: • 
0 

Odor/sheen: . , _ 
t0 0'<'-IC.-

Benthic Organisms: _ 
NOt0c.-

Depth of bioactive layer: N' ,., 
Vegetation: "-..)()1()6-

Bottom Condition: 

Number of Corbicula at sampling station: Gl() AL\ vE .\;-· -S 

Date: 5 J 31 / 03 

Time: \\SS-

__ % Moisture 

~Grain Size 

__ pH 

~TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: T Q- \ '3 

__ PCB - Congeners 

__JL_Metals 

~SVOCs 

2-_PAHs 

_ls_Pesticides 

~Butyl tins 

-2::._Diesel/Heavy Range Organics 

~Archive 

Sampling Method: D\v<S-vL. A~S \<>.:>Te() 

QC Samples Collected: "f €°":) _ 1\)v~U. ~ TIL-143 
Water Sample Collected: N 0 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: 

Latitude: YS- :ya 32.-.C)'}'IS'"" N 

Longitude: \"Z .. \ 5b ro.CJQlt2 W 

Description of Location: ,,__ I 0 
1 

Description of River Bottom: CiJ 
Water Depth: '~ l\ • 
Sediment Depth: \ u 

UCSC Classification: SM 
Odor/sheen: N Of<..J C.:.. 

Benthic Organisms: ~O 

Depth of bioactive layer: t..J I A 
Vegetation: f'J 0 

Number of Corbicula at sampling station: '1 (o A-L..\ J € ...\-

Date: 

__ %Moisture 

---1s::_Cirain Size 

__ pH 

~TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: \Q _ J y. 
Weather Conditions: ~DJ{) 

_LPCB-Aroclors 

__ PCB - Congeners 

_LMetals 

_><:_svocs 
~PAHs 

QC Samples Collected: \"Vo 

Water Sample Collected: ~ 'D 

__ voes 
_LPesticides 

--2::_Butyltins 

~Diesel/Heavy Range Organics 

~Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: 

Description of River Bottom: 1"'> 
~ i.....)~ ~ T\.-t ?OUC...-~ 

Water Depth: · · 

Sediment Depth: 

Texture: 

UCSC Classification: fv\..L. 
Odor/sheen: NO 11\.)E_, 

Benthic Organisms: 

Depth of bioactive layer: 

Vegetation: tV~ 

Bottom Condition: 

Number of Corbicula at sampling station: \ O t- f\-L,t vE.. + 
sP~ 

__ %Moisture 

__)£___crrain Size 

__ pH 

~TOC 

0:\25692709 USACE\53-F007217:HJO Brdfordl\Delivery Or.der No 04 Mod 06\Work Plans - Final\FSP\APPB_F!ELDSAMPFRM_Sediment.doc 

213



Bradford Island Post Removal Sediment Sampling 

--.k-PCB-Aroclors 

__ PCB - Congeners 

__lLMetals 

--1::._svocs 
_k_PAHs 

__ voes 
~Pesticides 

_l:_Butyltins 

__c_Diese1/Heavy Range Organics 

~Archive 

Sampling Method: ~\\JGl'L A -:is 1 ~reo 

QC Samples Collected: i'-)O 

Water Sample Collect~d: ~O 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: ~ 

Description of Location: N6 OF 6, 11 p 

Description of River Bottom: 

Water Depth: ';S 4 '' 
Sediment Depth: \/ t." 

Texture: SA-tun .... ~/ <q,.i LT 

UCSC Classification: SM 

Bottom Condition: 

Number of Corbicula at sampling station: \ t-Q 

Date: L{ / l l O '""3 

__ %Moisture 

_LGrain Size 

__ pH 

__l£Toc 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: TQ-
Weather Conditions: ~IU '-1 

_>c_PCB-Aroclors 

__ PCB - Congeners 

~Metals 

_l_svocs 
~PAHs 

__ voes 
1-_Pesticides 

_J:_Butyltins 

__LDiesel/Heavy Range Organics 

~Archive 

Sampling Method: \)\ Vt::7tL Ass., S TEO 

QC Samples Collected: 9'.)0r'-'E.. 

Water Sample Collected: f\..)O 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: ~ 

Longitude: IZ-1 S1a 01 dQ(H-S W 

Description of Location: .-f '.)" 1 
W-\ D'F 6. TIP OF 3 

Description of River Bottom: 

Water Depth:~\ I 

Sediment Depth: '/ z_ 11 

Texture: . ~0 w( Sl LI + b1LIWCSL 

UCSC Classification: ':) }\!\ 

Odor/sheen: \'..JOt-..lE 

Benthic Organisms: C:SN f>.;:1 L ') 

Depth of bioactive layer: t..J /A 
Vegetation: f\..) Ot\:)E:, 

Bottom Condition: 

Number of Corbicula at sampling station: \L_ °t Al-\ v6. * 5 \)eA-0 

Date: , , /03 
Time: lo·LO 

__ % Moisture 

~Grain Size 

__ pH 

_6_TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: S -z. _ 5t 
Weather Conditions: ~C"-1 

~PCB-Aroclors 

__ PCB - Congeners 

_)c_Metals 

___JL_SVOCs 

~PAHs 

__ voes 
~Pesticides 

iButyltins 

_k_Diesel/Heavy Range Organics 

_LArchive 

SamplingMethod: \:)\vGI.- ~S\STL~ 
QC Samples Collected: ~O"-.)~ 

Water Sample Collected: \.....)'Q 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: ~ 

Latitude: L\ __.....::;__;_;;._.::;;._.t.'-'-'-=-'~ 

Longitude: \Z-\ 5'lo OZ ... :\4.5'"1 W 

Description of Location: ,,...__ 50' N. F 

Description of River Bottom: ~~l..£s. w/ 
Water Depth: '2. ~ 1 

Sediment Depth: y z.._ "t 

Color: \) ~. · ~~ N 

Texture: S, ~~ \IX\ I ':.:. l Cl T}'Lf\ ~ 
UCSC Classification: SM 
Odor/sheen: t-.:J~tS 

Benthic Organisms: ~ ~ / <; /../ 

Date: l( I I 03 
Time: 

__ % Moisture 

_K_Grain Size 

__ pH 

_k_TOC 

'· 
~ .. 

Depth of bioactive layer: 1-J /JI · 
1--------------------------------------------ll )~~ 

Vegetation: ~Or0\5 

Number of Corbicula at sampling station: \ lo Q fh-\ v & -.\- S- ue 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: $ 2-(o l\ 
Weather Conditions: Q..;._eu\)'-1 

__L_PCB-Aroclors 

__ PCB - Congeners 

_&_Metals 

_!:_svocs 

__ voes 
~Pesticides 

_j::_Buty ltins 

_l:_oiesel/Heavy Range Organics 

~PAHs ~Archive 

QC Samples Collected: "-..) 
0 

Water Sample Collected: NO 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: t,M 

Water Depth: \ + ' 
Sediment Depth: 

Texture: ~A:-N 

UCSC Classification: ~M 

Benthic Organisms: C::,i0A. \'--

Depth of bioactive layer: N \A 
Vegetation: " " _ 1 ,.,.. 

\'->01" (;:;... 

Bottom Condition: 

Number of Corbicula at sampling station: \ '°S{o fl\\-lv& * 4 {)"'-"-...,,_.__,--,. 

Date: 4 / 1 I D 3 

Time: l \ y_ ') 

__ % Moisture 

_L Grain Size 

__ pH 

_K_TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: 

Weather Conditions: 

_LPCB-Aroclors 

__ PCB - Congeners 

iMetals 

~SVOCs 

-1S:_PAHs 

__ voes 

~Pesticides 

~Butyltins 
-1:._Diesel/Heavy Range Organics 

~Archive 

Sampling Method: D\Vert_ Ass l".>Tl50 

QC Samples Collected: e-:::. _ <Du PC-l ~ ( SZ- f 4 4) 
Water Sample Collected: N 0 
Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: 

~~.....:::::~..!!::..-=....:...::....!......!_ N 

Longitude: I Z..\ st, 03, ~ '8" W 

Description of Location: 30 1 fuof'\.'f 
Description of River Bottom: tC> 
Water Depth: 32- ' 
Sediment Depth: \ '' 

Color: U\:... 

Date: y / r (o3 

__ % Moisture 

~Grain Size 

__ pH 

~Toe 

.~€.71P 

Texture: ~e:u . .-''1 \lLf\c...£ <="6\u 
1------=--'----...;;;_;;;:._;__"""-'_;_;_~~_,_,=.>.:=:=--==-'---------------------l )•' 

UCSC Classification: '5M 
Odor/sheen: ~~ 

1-------'-;:;._:'-'-'-'-----------------------------------1·,· 
Benthic Organisms: ~~ •· 

Depth of bioactive layer: \-.:J \A 

Bottom Condition: 

Number of Corbicula at sampling station: 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: 1J'\> _ (_ ~ 
Weather Conditions: CA-Ou{) 

_Y_PCB-Aroclors 

__ PCB - Congeners 

----)!-Metals 

__:L_SVOCs 

__ voes 
~Pesticides 

~Butyltins 

_1__Diesel/Heavy Range Organics 

~PAHs ~Archive 

Water Sample Collected: N 0 
Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: ~ 

Longitude: l"Z-l 5""S lfS: ZC>O£l W 

Description of Location: ~ eibL W. n p 

Description of River Bottom: Q Dz:=-.. 
UDUL '-'"'-"'!> 

Water Depth: 5 1 

Sediment Depth: I 1 
• 

UCSC Classification: ~ M 
Odor/sheen: ~QtVC 

Benthic Organisms: ~(',.)Pct L <::. ~ Ft~ t\ \2.C-0 wO~t ~ 
Depth of bioactive layer: N l A 

Bottom Condition: 

Number of Corbicula at sampling station: CZ) z A-Ltvf:- ~ 

Date: Y / I / 0 3 
Time: 

__ % Moisture 

~Cirain Size 

__ pH 

~TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: \Jt'> _ \ \ 1) 
Weather Conditions: <'...A-OJ~ '1 

~PCB-Aroclors 

__ PCB - Congeners 

___L.Metals 

_Ls voes 
~PAHs 

QC Samples Collected: ~Ot-::::>C. 

Water Sample Collected: ~ 
0 

__ voes 
-2'.:_Pesticides 

_LButyltins 

_£_Diesel/Heavy Range Organics 

~Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: Q...M_ ( Ow 

Longitude: \ 1..\ ~ 51o :~z 3 '6 W 

Description of Location: ~U~'T Wt"=>'T OF ~c::.:n..>U:... ~ IAJfTltt 

Description of River Bottom: t,n~~"':> 

Water Depth: L.'1- I 

Sediment Depth: l... 1 • 

Color:·'\:)~. ~~ 

UCSC Classification: ~ yv'l 

Odor/sheen: ~ ~t:-

Benthic Organisms: .~ f" l":>H i_ 

Depth of bioactive layer: /\..) \ yq.... 

Number of Corbicula at sampling station: l ( L\ A-Li vc ~ z 
POON 

Date: y I zlo 3 
Time: l 0 "?::> 0 

__ %Moisture 

~Grain Size 

__ pH 

~TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: 1>? _ l 7..D 
Weather Conditions: ''f'2.AtNi 

__ PCB - Congeners 

-22._Metals 

~SVOCs 

~PAHs 

Sampling Method: T)\ V6JI(_ 

QC Samples Collected: (V 
0 

N 6 
Water Sample Collected: N 

0 

~Pesticides 

_}f_Butyltins 

_x_DieseVHeavy Range Organics 

_k_Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: 

Latitude: 4 '5 3 :s- L(:), '610J N 

Longitude: t'U 51..::- JO, to3S- W 

Description of Location: 

Description of River Bottom: 

Water Depth: l fJ, 1 

Sediment Depth: I '1 

Color: 'D t.. , tl.Oer:> t\J 

Texture: '5 l l-T'1 

UCSC Classification: 'SM 
Odor/sheen: 1\JO/\J 6 
Benthic Organisms: l 0 0 K "::.> 

Depth of bioactive layer: N I(.\ 

Bottom Condition: 

Number of Corbicula at sampling station: I 0 z ,Cf(.,. 

Date: l{ / 2../0 3 
Time: //Lt O 

~Clrain Size 

__ pH 

---le-TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: (;. J _ ( \ l. 
Weather Conditions: Ci...ov {)li 

____):_PCB-Aroclors 

__ PCB - Congeners 

~Metals 

_K_SVOCs 

_k_PAHs 

Sampling Method: \)\.veil. 

QC Samples Collected: NO 

Water Sample Collected: No 

__ voes 
_K_Pesticides 

~Butyl tins 

_LDiesel/Heavy Range Organics 

~Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: U\. lOvv 

Longitude: \ ZA S-S'" Y. t • ~13 W 

Description of Location: 

Description of River Bottom: '\(_ \ f> ~ 

Water Depth: \~I 

Odor/sheen: "-JON£ 

Benthic Organisms: N tf r-.JG. 
Depth of bioactive layer: t-J fT 

Date: l/. / c_/ O 3 
Time: 1 S l S--

__ % Moisture 

_k_ Grain Size 

__ pH 

~TOC 

... 
)l 

Number of Corbicula at sampling station: t ~L{ ~ + 2 D~ 
1----------------------------------=---------------i' 

~vE>1~- I\)~ TO use VT Sfi:.'"J{)N 
• 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: '1)'\) _ \ {. \ 

Weather Conditions: M\N"{ / WLU 

_LPCB-Aroclors 

__ PCB - Congeners 

_LMetals 

~SVOCs 

_2_PAHs 

__ voes 
__K_Pesticides 

~Butyltins 

__l_Diesel/Heavy Range Organics 

~Archive 

Sampling Method: D\ vex Pr "5-S l":::>TE-0 

QC Samples Collected: I'-.)~ 6 

Water Sample Collected: N 0 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: CJJ\. I Ovv 

:., ~ y ~.°I 1- 'i> N 

Longitude: \ Z. \ 51.o 14. (D".f( lP W 

Description of Location: ON 5, <f,fto([£ 

Description of River Bottom: f2_ \ p (LttP 

Water Depth: \ 0 / 

Sediment Depth: \ l l 

Color: D IC. QI , . J • I;:> fi.. Ol . .Jt 

UCSC Classification: M. L 
Odor/sheen: 

Benthic Organisms: . 
1 c 

NOv-....,,c 
Depth of bioactive layer: N /If-

Bottom Condition: 

Number of Corbicula at sampling station: 5~ 

Date: L/. / 3 /o 3 

Time: o9 S--S-

__ %Moisture 

--k.-Grain Size 

__ pH 

~TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: flF -I O'! 
Weather Conditions: ~JD'/ 

_x__PCB-Aroclors 

__ PCB - Congeners 

_l_Metals 

_LSVOCs 

~PAHs 

Sampling Method: lJ\ V ,_. 

QC Samples Collected: N 
0 

Water Sample Collected: N () 

__ voes 

~Pesticides 

_LButyltins 

~Diesel/Heavy Range Organics 

__ Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Latitude: l.f 5- 3. "( S 5: t/i139 N 

Longitude: l'LI 5Y oz.. f.t:C:>Jl{ W 

Description of Location: UPSTll61/,Vf 

Description of River Bottom: 1(. \P liAP 
WaterDepth: 7-0; 
Sediment Depth: z. 1 • 

Color: \) ~. ~fov.JN 

Date: li/3 0'1 
Time: IOIV 

__ %Moisture 

__d:_orain Size 

__ pH 

~TOC 

1-T_e_x_tu_r_e:_45_. _I '-_-rlf __ S'--/IW-"-----"O--+-_T7f.4'r __ e-o_--_. _~ ___ e_·=-t... __________________ --1 ,i: 

UCSC Classification: 5 vV 

Odor/sheen: N CN G 

Benthic Organisms: t.J 01\Jt, 

Depth of bioactive layer: N/ A 

Vegetation: lNC:OO'I ~tU ,S 

Bottom Condition: 

Number of Corbicula at sampling station: J 'i c; 

'i" 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: fCt--/ 0 8' 
Weather Conditions: 

__ PCB - Congeners 

~Metals 
_Ls voes 
~PAHs 

_)(_Pesticides 

_LButyltins 

_K_Diesel/Heavy Range Organics 

__ Archive 

Sampling Method: D \ V€?;l A'? S 1S7E t.J 

QC Samples Collected: ~ 

Water Sample Col~ected: NO 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: Uvt_ {OW 

.>$ s-y,ft,Olt N 

Longitude: f ?,I y-5- OL{, 1-Ci3'f W 

Description of Location: 'D r.z.=.-::;;Lf ~ );' ,= ~ 
\'\~n.:;1'-""-' 1 '""-""" LD~v (l'.>N cJ, '::> lOC:: 

Description of River Bottom: fL t p fl.AP 

Water Depth: \ 0 1 

Sediment Depth: z 1 • 

Color: l)~. \ (lat,)fV 

UCSC Classification: SM 
Odor/sheen: \..)()Nb 

Benthic Organisms:~ R'S/ 

Depth of bioactive layer: f'J/ It 
Vegetation: W000'1 

Bottom Condition: 

Number of Corbicula at sampling station: D'L/ 
u6 

Date: 

__ %Moisture 

~Grain Size 

__ pH 

___£Toe 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: 'fL F- ) I O 
Weather Conditions: 

__ voes 
_)£_Pesticides 

_k_Butyltins 

__.!2__PCB-Aroclors 

__ PCB - Congeners 

_LMetals 

__L_:_svocs 
_lS__PAHs 

~Diesel/Heavy Range Organics 

__ Archive 

Sampling Method: \)\ v'W. frs"S>t ~1 _ 

QC Samples Collected: t-J Or.Jc 

Water Sample Collected: I'..) o 
Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: 

Longitude: Ill 53L QI. 7..Dw'6 W 

Description of Location: P5f11~ I'-

Description of River Bottom: 'jL \P tjllt(J SJ L-T IN 
Water Depth: 14' 
Sediment Depth: 

Color: \) t_.., ~ttow N 

'If. FIN£ 
UCSC Classification: 

Odor/sheen: NON€ 

Benthic Organisms: ~Fl 
5 

H 

Depth of bioactive layer: 

Vegetation: \NCX) ()4 Oe'S ft.,t S 

Number of Corbicula at sampling station: %~ 

Date: it'; 3 / 0 3 
Time: )Z '. 3 0 

__ %Moisture 

~Grain Size 

__ pH 

~TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: 5 z _ (o ~ 

Weather Conditions: CA-vvO "'{ 

_lL_PCB-Aroclors 

__ PCB Congeners 

_LMetals 

_LSVOCs 

_LPAHs 

QC Samples Collected: NO 

Water Sample Collected: NO 

__ voes 
__,&_Pesticides 

_ja__Butyltins 

-+Diesel/Heavy Range Organics 

~Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: QJv\ / DvJ 

Longitude: I?.. I 51.fl 0 !:., .:.:.'131 W 

Description of Location: 2 I fV. crF 

Description of River Bottom: ON 
Water Depth: 15'' 
Sediment Depth: '/-i ' ' 

Color: 'D le.' BrWw tJ 

UCSC Classification: CS' IVJ 

Odor/sheen: 
NOY\J'£ 

Benthic Organisms: <! 
JN~\ l-

Depth of bioactive layer: N j A-

Vegetation: NON~ 

Bottom Condition: 

Number of Corbicula at sampling station: 57 i\-L.-Wt'.5 * ~ \ -

Time: IL SD 

__ %Moisture 

~Grain Size 

__ pH 

~TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: T(L _ I "L 

WeatherConditions: ~()I.( 

__ PCB - Congeners 

_X_Metals 

~SVOCs 
~PAHs 

Sampling Method: \.) 

QC Samples Collected: tuoNe 
Water Sample Collected: NO 

LPesticides 

_LButyltins 

1_Diesel/Heavy Range Organics 

~Archive 

Date: 4/Yto-
Time: 

_x__ Grain Size 

__ pH 

-2:::._TOC 

1--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-1 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: ~ / f)rJ 

Color: \)~. (LovJN 

Texture: S f L T'i 
UCSC Classification: 

Odor/sheen: 

Benthic Organisms: 

Depth of bioactive layer: f\J /I+ 

Number of Corbicula at sampling station: JOO + 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: 'R. \- _ \ OO 
Weather Conditions:\(~ t0 

_,k:_PCB-Aroclors 

__ PCB - Congeners 

_l__Metals 

~SVOCs 

~PAHs 

Sampling Method: 'D\ V~ A"7:;,~\-S 

__ voes 
_};_Pesticides 

___K_Butyltins 

_x_Diesel/Heavy Range Organics 

__ Archive 

QC Samples Collected: Ye'=' _ \::>->~L \ C..A4 

~ater Sample Collected: I\) 0 NE.. 
Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: Q.Jv\_ f Dw 

Description of Location: 

Description of River Bottom: "':) l L ( 

Water Depth: 5 ' 
Sediment Depth: 4 1. 

Color: K. . '72 ,, • 1 
\....) \\... • \.Jt't..OIA..i IV 

UCSC Classification: µ L 
Odor/sheen: t--)Q-,\JG 

Benthic Organisms: SMALL IL~-1 
Depth of bioactive layer: t-.J {A 

Bottom Condition: 

Date: 41'1-/o3 

__ %Moisture 

2_ Grain Size 

__ pH 

_lL_TOC 

Number of Corbicula at sampling station: f.975 ~tve .~ L( () '5+D -t 4 t'Vl v'S'.)€ -
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Bradford Island Post Removal Sediment Sampling 

Sample Number: 

Weather Conditions: \L 

__ voes 
~Pesticides 

~Butyltins 

-2L_PCB-Aroclors 

__ PCB - Congeners 

~Metals 
__)S_svocs 
~PAHs 

~Diesel/Heavy Range Organics 

__ Archive 

QC Samples Collected: E::.:""S> __ ('./\. ~ M S.O 

Water Sample Collected: i-....>o 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: QJ..A._ I Ow 

Longitude: ll-\ 5S- Of 51 S-Z W 

Description of Location: ,..__ \ _ 
M\U: ... uPSnl~ - DAM 

Description of River Bottom: '°$Off 

Water Depth: \ ~ 1 

Sediment Depth: -z._ '' 

Texture: Cl A_,. ,I'. \ _ 
.Jl"'C"l~ ~ ~\\.....\ 

UCSC Classification: M.L 

Odor/sheen: NONE:-

Benthic Organisms: "S.f.JA:.\L { e.JL'f\1...IA SH L.A/..-V ~ 

Time: l{ 4 5 

__ %Moisture 

_L Grain Size 

__ pH 

_!£_Toe 

Depth of bioactive layer: N \(\ 
!----------------------------------------~ ~r 

Vegetation: LOT<-:. OF woco· 

Bottom Condition: 

Number of Corbicula at sampling station: (I>\-- "Ll. \..€- + 
.J 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: \Lt="_ 
Weather Conditions: CA-ovCV\ 

__ PCB - Congeners 

-1:._Metals 

~SVOCs 

~PAHs 

QC Samples Collected: NO 

Wate~ Sample Collected: .N> O 

_LPesticides 

_LButyltins 

~Diesel/Heavy Range Organics 

__ Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Longitude: i""L\ '5':J- c/1.& / IJ:>{p W 

Description of Location: A--\ MtLE u~nt.~ DI-
Description of River Bottom: L 

SA-:f-.J~ ~ "::> L. N :1. 
Water Depth: l (o 1 

Sediment Depth: 3 11 

Color: () \L. ~ (low .0 

Texture: c '\LT l _ •' A._ 6 10 (. t r:::.. - ) 
.-::i. \ ~ rrt'-' V • 1- I l\)lt:::;., 

UCSC Classification: µ L 

Odor/sheen: f\..::)ON E:, 

Benthic Organisms: \.i\.)Or'l/Vt ~ / SN th L '::> 

Depth of bioactive layer: -µ f A 

Number of Corbicula at sampling station: I ~ L -., 
1 
~ 

\..0 0 lh..1 ve ~ ~ ;;;;,nt,_1 

Date: 4 /1-/o3 
Time: l '2. ~ ( 0 

_..c:_ Grain Size 

__ pH 

~TOC 

F fl l\/C-X.. 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: K ~ _ q l-
Weather Conditions: ~v\)'-'\ 

__ PCB - Congeners 

_k_Metals 

_Lsvocs 
~PAHs 

QC Samples Collected: 

Water Sample Collected: 

~Pesticides 

__K_Buty ltins 

~Diesel/Heavy Range Organics 

__ Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: 

Longitude: \-Z.. \ S- 5 rl. Z:Ol 1- W 

Date: 

Time: I 3 z_ :;---

__.k:_Grain Size 

__ pH 

~TOC 

Description ofLocation: ,....., 5/4 M.\L~ vPS7'X.L~ IV l'J. 5~ DF IZlV~ 

Description of River Bottom: (l \P {Lf'tf' ILE-l-S oF seo 
Water Depth: L 

I' 
' .. 

1-------~------------------------------------1,:.~~ 

UCSC Classification: SM 
Odor/sheen: t.JQNc "' 

Benthic Organisms: IV 0 NE: 

Depth of bioacti ve layer: 

Bottom Condition: 

Number of Corbicula at samplin!?: station: '-7 q 1 l 
~ -r A-t-lve • oe .. 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: \Lt- _ q (o 

Weather Conditions: ~()'-'( 

__ PCB - Congeners 

~Metals 

~SVOCs 

~PAHs 

Sampling Method: \:)\\Je::::vl 

QC Samples Collected: 

Water Sample Collected: 0 

i__Pesticides 

~Butyl tins 

_'.!f_Diesel/Heavy Range Organics 

__ Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Longitude: \ £.._ \ $ 5 Ji..\ .J-53b W 

Description of Location: r- l /'1... M \ L£ 

Description of River Bottom: SOP\ 

Water Depth: \C, 1 

Sediment Depth: 5 1 • 

Color: \)\L . ·~ ~N 
Texture: c: _ I ..- ... ,-

u \ \ ... \ r I I'•-'\;.. 

UCSC Classification: ML 
Odor/sheen: N'()f...)E: 

Benthic Organisms: N ~G 

Depth of bioactive layer: ('.) {A 

Bottom Condition: 

Number of Corbicula at sampling station: 

Date: y ( '! l 0 3> 

_)f_ Grain Size 

__ pH 

~TOC 
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Bradford Island Post Removal Sediment Sampling 
..----_;._------------------------------------~ 

Sample Number: R f _ ') 
. Weather Conditions: C>.-ovO Vj 

~PCB-Aroclors 

__ PCB - Congeners 

-1:._Metals 

_Lsvocs 
~PAHs 

__ voes 
_E_Pesticides 

~Butyltins 

~Diesel/Heavy Range Organics 

__ Archive 

Sampling Method: '\ \vC::'YL A~ \ "'::>"'l'E-0 

QC Samples Collected: N D{'..;)E 

Water Sample Collected: 
NO 

Date: 4 I ?(/ 0 3 

Time: I 0: l..O 

__ %Moisture 

___k_Grain Size 

__ pH 

_lLTOC 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Latitude: 4.5 ~°t 01., 4:az:z. N 
5"~ 

Longitude: \'Z...\ 'lff I lo.c.e'Yi?S' W 

Description of Location: \ . _ 
r-.,.. ~ \ U::-

Description of River Bottom: ~OF'\ 

Water Depth: \ \o 1 

N. ·:.\ 

'•• 

'~ 

,· 
i 

1-------------------------------------------11_-·; 
Sediment Depth: ,..:... 5 11 

UCSC Classification: 

Odor/sheen: N~ 

Benthic Organisms: ~ Dl"U6 

1--De_p_th_o_f_b_i_o_ac_t_iv_e_l_ay_e_r_: _N_l-'-A ______________________________ i;' 

Bottom Condition: 

Number of Corbicula at sampling station: \ Ot A-L\\JE.. t f D -
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Bradford Island Post Removal Sediment Sampling 

Sample Number: Q.\-q y 
Weather Conditions: ~v 

___K_PCB-Aroclors 

__ PCB - Congeners 

~Metals 

_lLSVOCs 

_LPAHs 

QC Samples Collected: ~O\:::.c 

Water Sample Collected: t-.:> o 

__ voes 
~Pesticides 

_LButyltins 

_x_Diesel/Heavy Range Organics 

__ Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: Q__M l O ·vJ 

Latitude: Y. 5" 3'1 0 I. Y 1 lf Y N 

Longitude: rz.. l 55- 1'1 I l4 l 0 w 
Description of Location: _ · l -

,_ f'A.\U:: u?S~~ OF 'D· 
Description of River Bottom: c.~ ...:vR" 
Water Depth: ll....' 
Sediment Depth: -z_' 1 

Color: i"\. 
\J l._., 

Texture: <. 
-..;i\L 

UCSC Classification: 

Odor/sheen: A, -
' .....,D{\.;) c-

Benthic Organisms: ~~LS 

Depth of bioactive layer: N l A 

Bottom Condition: 

Number of Corbicula at sampling station: \ L\. \S 

Date: 4 /95( 0 3 

__ % Moisture 

~Grain Size 

__ pH 

_K_TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: Qf' -l\ ~ 
Weather Conditions: ~v0'1 

__ PCB - Congeners 

~Metals 
_l:_svocs 
~PAHs 

QC Samples Collected: .. , -
rvOlUC 

Water Sample Collected: _ 
·- ~0-N)<.:::..-

~Pesticides 

_LButyltins 

~Diesel/Heavy Range Organics 

__ Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: ~ l Ov-J 

5 3C, oo, ~ '1"1-"6 N 

Longitude: }!.. \ 5 5" 2.l. 3lil'1 W 

Description of Location: ,.,._ ..,_J 
' - .; f'\.1\\£ 

Description of River Bottom: jOF\ 

Water Depth: \ O I 

Sediment Depth: ?._. ' 1 

UCSC Classification: SM 
Odor/sheen: N~E:. 

Benthic Organisms: ~tvt\\ L ~ 

Depth of bioactive layer: l'l I A 

Vegetation: ,.. , -
,.......,()tVC 

Bottom Condition: 

Number of Corbicula at sampling station: '~ 't' A-L.\ Ve ...\ \ CCA-0 

Date: Lf l ~ l 0 "3> 

Time: l \ ~ y t 

~Grain Size 

__ pH 

~TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: Q\- -G L 
Weather Conditions: Yi'.\YL.TL'1 

~PCB-Aroclors 

__ PCB - Congeners 

__t__Metals 

-2:._SVOCs 

~PAHs 

Sampling Method: \)\V~ ft"':::.Sl 

QC Samples Collected: 
t-..JO 

Water Sample Collected: ·rvO 
- w 

__ voes 

_k_Pesticides 

i_Butyltins 

~Diesel/Heavy Range Organics 

__ Archive 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Latitude: 45" 3'& 5'J, "'.f llo 

Longitude: \1..\ 55 Z3.'3?>tai.:> W 

Description of Location: .- 3 y tv\ \ u:.. . ~ TVL~ OF ~ 

Description of River Bottom: ~P Qll-P v...l/ Pcx:.A~ 
Water Depth: l Y. 1 

Sediment Depth: \. 5 '' 

Color: \:)~. ~<lowt'J 

Texture: S.~D'-1 ~I LT \) • F \ N.C::. 

UCSC Classification: ML 

Odor/sheen: 1,.:x::>i\..;)\2 

Benthic Organisms: ·f\.)0."0C: 

Depth of bioactive layer: tJj A 

Bottom Condition: 

Number of Corbicula at sampling station: %<€ A:L\ vC. ~ 7_ 

~O ~ COl\.J eeoeo 

Date: L/ / <( / 03 

__ %Moisture 

~Grain Size 

__ pH 

~TOC 
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Bradford Island Post Removal Sediment Sampling 

Sample Number: '\l-'f _ C( ' 

Weather Conditions: ?~'1.. Q.,u?V\)'-{ 

__ PCB Congeners 

_LMetals 

-2.._svocs 

_LPesticides 

_,X:-Butyltins 

~Diesel/Heavy Range Organics 

~PAHs __ Archive 

QC Samples Collected: ~~c 

Water Sample Collected: 1'0o 

Decontamination Method: Soap wash, water rinse, acetone & nitric acid wash, water rinse 

Sample Team: ~l OW 

Longitude: \7..\ '55'" z2.t>'1-'t5' W 

Description of Location: ,,,,_,. 31'-' -
,, M\LC 

Description of River Bottom: ~t.S-t.-

Water Depth: \~I 

.Sediment Depth: l 1' 

Texture: St L..\\1 ~AN 

UCSC Classification: SM 
Odor/sheen: NO~ 

Benthic Organisms: /'JO 

Date: Lflt/o:, 
Time: ''5.z.:,-

_LGrain Size 

__ pH 

~TOC 

'• 

,i... .. · 

·1:. 

·-

.(" 

Depth of bioactive layer: t-J f A-
1------------------------------------------;,.'.• 

Vegetation: ~E, \YLAQ...€.. 

Bottom Condition: 

Number of Corbicula at sampling station: \ 0 °l ~ ve _.\. 4 0 -
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311912003 
3128/2003 
312812003 
312812003 
312612003 
312412003 
3/18/2003 
311812003 

41112003 
41112003 
41112003 
312412003 
311412003 
3/1812003 
311812003 
311912003 
4/312003 
411/2003 
3/612003 
312412003 
3/512003 
3/512003 
31512003 
3117/2003 

-70 311412003 
-7! 311412003 
-72 3/24/2003 
-73 3/612003 
74 3/512003 
15 312512003 
76 3/1312003 

0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

030328S J36SD 
030326S137SD 
0303205138SD 
030314Sl39SD 
030314S 140SD 
030313514150 
03031 JS I l39SD 
0303IJS142SD 
030321Sl43SD 

0 03032JSl44SD 

0 

0 

0 

0 

0 
0 

0 

03032151 l41SD 
03032SSl4SSD 
03032SSl46SD 
OJ0319Sl47SD 
030319Sl4KSD 
030328514950 
030328S!50SD 
03032881142SD 
0303265151SD 
0303245 l S2SD 
030318525350 
0303 l 8S254SD 
03-03 I 9S255SD 
030401S256SD 
030401S2144SD 
030401525750 
030324525850 
030314525950 
0303 I 8S260SD 

0303 l 7TR2SD 
0303 ! 7TR3SD 
0303 I 7TR4SD 
0303 I 7TR5SD 
030317TRl40SD 
0303!7TR6SD 
030401TR7SD 
030401TR8SD 
03033 ITR9SD 
030331TRIOSD 
030J27TRI I SD 
030404TRl2SD 
030331TRl3SD 
03033 ITRl43SD 
030331TRl4SD 
030320TRl5SD 
030320TRI 6SD 
030306TRl7SD 
030306TR I 8SD 
030306TRl9SD 
030306TR.20SD 
030306TR.21SD 
030306TR.22SD 
030318TR.23SD 
0303 I 8TR.24SD 
030326TR.25SD 
030326TR.26SD 
0303l9TR27SD 
030319TR28SD 

p 

p 

p 
p 
p 
p 
p 

D 

D 

p 
p 

p 
p 
D 
p 
p 
p 
p 
p 
p 

D 

p 

p 

p 

D 

p 

D 
p 

p 
p 

p 
p 
p 

p 

TABL!lB-l 
BRADFORD ISLAND 

POST REMOVAL ANALYTICAL SUMMARY 
PCBs 

3.BU 

J.9U 
l9U 

J.9U 

;uu 

0.4U 
, .. u 
4.0U 

J.9V 

lRU 

l!(IOOU 

l!OOOl: 

3.90 

3:9U 

:mu 
:um 
JlOOU 

illlOlJ 

27-0U 

1.ttJ 

1.2U 

L2ll 

L2tl 

1.2U 

:BU 
1.20 

l.2ll 
4!1 

l.2U 

l.2U 

LIU 

1.2!1 

l.2U 

19U 

uu 
L2U 

L2U 
1.2ll 

l.2U 

!.2tf 

1.2u 

1.:m 
uu 
1.2ll 

L2U 

l.2U 

i.2U 

J.9U 

l.2U 

!.2U 

l.ZU 

7.6U 

7,8U 

39U 
7.llU 

7.8U 

lOOOU 

fl.BU 
1"10U 
7.9U 

7.7U 

39U 

1:m 
2200U 

2200U 

54ilU 

2.lU 

2.4U 

2.3U 

2.4U 

2.4U 

2.4U 

JIJU 

7.6U 

2.4U 

2.4U 

l9U 

2.JU 

2.JlJ 

2.3U 

2All 

2.4U 

2.4ll 

2Jll 

i..4U 

2.4U 

7JIU 

7.7U 

2.m 
7.RU 

lJU 

2.4U 

7.9U 

2.4\J 

2.:m 
:uu 
2.411 
2JU 

3811 

2.40 

2.JU 

2.:m 
2.4ll 

2JU 

7JUI 

23\1 
2.3U 

2.:m 

I of2 

3.BU 

J.'.>U 
19U 
3.1.m 
uu 
... u 
... u 
790U 
4.fiU 

l.2U 

l.2U 

uu 
L2U 
LlU 

l9U 

3.8U 

1.lU 

l.2U 

:mu 
1.2U 
L2U 

l.2U 

:uu 
l.2U 

l.2lf 
1.2U 

1.2tr 

l.2U 

l.2U 
J.2U 

l.9U 

J.9ll 

l.2U 
3.9U 

!.2U 

1.:m 
4U 

t.:m 
1.:m 
uu 
l.2ll 

L2U 

1911 

L2ll 

1.2U 
110 

l2U 

1.ltJ 

1.20 

LIU 
1.2n 

l,2U 

L2U 

t:m 
.l9H 

l.21l 

J.1l'.' 

J,8U 

3.9U 

t•U 
J.9U 

J.9U 

.... u 
GAU 

79"U 

4.flU 

uu 
1.2U 

i.lU 

uu 
1.2U 

l.lU 

J9U 

HU 

!.2U 

l.2\l 

20U 

l.2U 
l.2ll 

l.2U 

:um 
l.2U 

1.211 
1..211 

l.2U 

l.2U 

i.m 

!.Ill 

3.9U 

BU 

i.m 
3.9l: 

l.2l) 

l.2ll 

4!1 

1.2tl 

uu 
LIU 

LlU 

1..2U 

l9U 

l.2U 

L2U 
l.2lJ 

L2U 

L1tl 

L2U 

l.1U 

LIU 

l.lll 

l,lU 

1.2U 

.t9U 

1.2n 

J.?lJ 

!..'.HJ 

1.1\1 

L2tl 

L2U 

1.2u 

:vm 
3.9U 

1.m 
3.9tl 

L2H 
1.:w 

1.2t; 

l.2U 

l.lll 

l.2H 

uu 

L2U 

l.llJ 

l.2ll 
l.21J 

i.:m 
uu 
L2U 

L1ll 

J.ltJ 
l.lU 

LlU 

L11f 

1.:m 

!.2U 

!.ill 

l.211 

l.2U 

Ull 

!.lll 

Utl 

i.::m 
Lill 
1.1{1 

l.2t! 

l.21J 

].911 

1.211 

.1.'Jll 

l.2ll 

l.2tl 

1.2ll 
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RF-107 
RF-108 41412003 
RF-109 4/412003 030404RFI09SD 
RF·llO 030404RF ll OSD 
RF-91 41812003 030408RF91SD 
RF-92 41812003 030408RF92SD 
RF-93 41812003 030408RF93SD 
RF-94 4/812003 0 030408RF94SD 
RF-!lS 41812003 0 030408RF9SSD 
RF-96 41812003 030408RF96SD 
RF-96 41812003 030408RFl47SD 

-97 •n12003 030407RF97SD 
RF-98 4n12003 030407RF9l!SD 
RF-99 41712003 030407RF99SD 

NotH 

p = Primary """'P1e 
D = Field duplicare """!'le · 
u Thte ooalyte was not derttted above the S2mple reporting limit. 
J -= The result is an es:timare. 
R The result 1s rejected 

UJ The anaiyte wu not detected and fhr rcportmg lintit is an estimare 
Derrctions ace in bold font. 

{] ;Detections gmuu than selected bcnduruuks a.re in l:mu::kets. 

Selected benchmarks are presented in Tabie 7. 
Benchmarks are not provided for myrei fur which 50Utce area concentnhons are 
001 above reference atta com:enroarioos. 

p 
p 
p 
p 
p 
p 
p 
p 
p 
D 

p 
p 

TABLEB-1 
BRADFORD ISLAND 

POST llEMOVA!.. ANA!.. YTICA!.. SUMMARY 
PCBs 

l.lU 1.m l.2U 

l.2U l.lU l.2U 

l.lU 2.3U l.lU 

Llll 1.m l.lU 

J.2U 

J.2U 

l.2U 

l.lU 2~1U l.2U 

L2U 2.lU 12U 
l.lU 2.:m l.lU 

l.2U 2.3U l.2U 

l.lU lAU l.lU 

1.2U 2.lU LlU 

l.2U l.4U l.lU 

LlU MU L2U 

1.lU l.3U 1.2U 

l.2U 2.lU LlU 

LIU 2.3U uu 
l.2U l3U LlU 

LlU 1.3U Llll 

1.2U 2.3U 

uu 1.4U 

0.4U ti.RU tUU 
0.4U 0.8U 0.4U 

0.4U O.SU 0.4U 

0.4U ltRU 0.6U 

0.4U u.su !JIU 

0.4U o.su 0.4U 
cum 
0.fiU 

0.4U 

0.5U 
0.4U 

0.4U 

O.BU 0.40 

tl.4U O.IU OAU 

tl.4U o.su U.4U 

IJ.4U o.su 0.6U 

0.4U tum tt.4U 

0.4tJ tum 
0.4ll tum 
0.4U 0.8U 

OAU II.KU 

OAU II.BU 

0,4U II.SU 

2 of2 

1.2U L2U IJ l.lll 

1.2U 1.lU ll.9J l.2U 

l.2U l.lU l.lU l.2ll y;·: 
LlU LlU l.2U l.lll 

l.2U l.1U LlU 1.2U 

1.2U J..-
L2U 

LlU 

LlU 

1.2U 
l.2U L2U 1.20 
J.2U l.lU J.lU t.lU 
1.2U l.lU l.2U l.lll 

LlU l.lU .3 LlU 

1.2\J l.lU 1.20 tlU 
l.lU l.lU l.2H 1.lU 

1.2tl l.lU l.lU uu 
I.JU 1.llJ I.JU LIU 
l.2U l.lU l.lll LlU 

1.lll l.lU .., 
LlU l.llJ 1.2{1 
LlU l.lU l.lU 

0.4U o.su I.Ill 0.6U 

0.4U l .. :m IAtl o.su 
O.Sll 0.4\l 0.7tl 0.4U 

U.4U OAll 0.4U 0.4U 

0.4U 04U BAU 0.4U 

' 0.40 0.4U llAU 0.4ll 

0.4U 0.7U uu 0.4U 

0.4U 0,4U 0,7U OAU 

fl,4U 0.4H 0.4ll 0.40 

il.4U 0.4U cum 
0.4lJ 1.:m l.7U 

ll.4U 0.4U 0.4U 

0.4tl Ill l:4U 

0.4U 0.411 0.4U 

0.4U 0.911 tt7U 

0.4tl 0.4ll 0.-4ll 

0.9U !.:OU 

i.2U !.lH 

L2U l.4U 
o.su !.60 ,, 
I.OU 1.1111 
0.6U O.t)\I 

LIU J.6ll 
., 

Ji 
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03032lSI44SD p 

030321Sll41SD 0 
0 030325Sl45SD p 

0 030325SI46SD 
0303l9Sl47SD 

3/1912003 030319814880 p 

3128/2003 0303288149SD p 

Sl-50 3/28/2003 030328SISOSD p 
Sl·50 312812003 03032851142SD D 
Sl-51 3126/2003 030326Sl5lSD p 

3/24/2003 030324Sl52SD 
3/18/2003 0303 l 8S2S3SD p 

311812003 0303 I 8S254SD p 

3/19/2003 030319S255SD p 

0 p 

0 0 

-71 
·72 () 

.73 0 

.74 0 

.75 3/25/2003 
·76 3/1312003 

0 p 

0 p 
p 

p 
p 

0 

0 
p 

0 p 

3/3112003 0 
3/3112003 o3033 lTRl43SD 
313112003 030331TR14SD 
3120/2003 030320TRl5SD 
3/2012003 030320TRl6SO 

o30306TR l 7SD 

TABLEB·2 
BRADFORD ISLAND 

POST REMOVAL ANALYTICAL SUMMARY 

Metals 

R ... 
R ).) 

R 

UUMI D.4J 11.4 

11""" R 8 

'610 R fl.7 

!!MOO R :u 
HlltKI NA NA 

16100 NA NA 

llllMI NA NA 

NA NA 

NA NA 

NA NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

lll'JOO NA NA ,., ... NA NA 

23800 NA NA 

16100 NA NA 

1<1100 NA NA 

NA NA 

NA 

NA NA 

NA NA 

NA NA 
NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

!1000 NA NA 

UJOO NA 

14100 

1)800 

8100 

957'1 

l of6 

121 

130 

1" 
113 
I .. 

163 

511 
144 

'"" .... CDtJ 

"" u.m ... , IUU , .. 0.3U 

0,2U 

"' 
NA 37 

NA 27 

179 NA 17 

183 NA 22.6 

1"4 NA ,. 
1~7 NA 21 

Ill NA 16.9 

!l!l NA 16.3 

119 "' NA 16 

"' NA ll 

0.3 NA 17.!\ 

n:m 'NA ,, 
0.3 NA l!i.9 

0.9 17 

Ill 11.7 

OA 

ll) fl.!i 

9Ui O.'.\U ... tt.5 

1'1 !l.JU 

180 it7tl 

O.'l!J 

!L7U 

0.5 NA ,. 
0.3 NA 11>,4 

NA ltJ.I 

18~ NA 2l 

911.3 NA 26.5 

77.4 NA .. NA 

52.1 (UU l),2tf NA 

D.l o.:m NA 

"" o.m NA 

lUH o.:m NA 11.6 

n,;m NA ll.!'I 

OJlJ NA 14.4 ... NA 30! 

l.l NA ,. 
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3/4/2003 
3/4/2003 

No,,,. 

P Primacy 'ample 
D = Field dup1;.,.,. ""1>ple 

0 
0 
0 
0 

030408RF%SD 
030408RFl47SD 
030407RF97SD 
030407RF93SD 
030407RF99SD 

U = Thie lUl".llyre WU not detected above the s:imple repom.ng limit. 
j The result ls ;.tO CShl'Nl"C. 

R = 1be reindt ls rejected 
UJ ;: The mitlyte was not detecred and the reporting limit ~o; an estimate. 

NA= Nor Analyzed 
Detections are in bold. 
[ ] =Detections gmtttr than .seleeted bencluruuics are tn bt-.iicke«L. 
Selected bcnchmatk.s are presented m Tllllle 7. 
Benchmarks arc nm provided fur: analytes for which .wttm.': area coocentrahons. 11re 
oot abuve refermce :1rea concentr,.tionll:. 

p 
p 

TA8LE8-2 
8RADFORD ISLAND 

POST REMOVAL ANALYTICAL SUMMARY 
Metals 

NA 

NA 

NA 

NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA 

J.• 

"' J.7 

R 11 
R u 
It ... , 
R l.% 

R J.4 

R 

R J.7 

R ],9 

R 3.6 

R 4.S 
R ... 
R .... 
R ..• 
R 4.7 

R ... 
R '·' It ... 
R ... 

2of6 

y~/ 
., ,, 

' ·~.' 
NA 

NA 

NA 

NA 

NA 
NA 

"" NA .,. NA ... NA .., NA •. 
D.7 NA 

:...:t' 

n.:m NA 

u NA 
o.m NA ~; .,. NA 
8.5 

147 

1!13 
140 0.7U 71 .. 

18" ... !1070 .,.,,, !DU ~840 

167 D.2 ... fi8HI 

""I U.I ..• ..... 
17S t.2 .. 311 

127 
135 
163 

m .... , 
lS9 

ll7 , ... 
142 ,.. 
1<1 

141 
177 
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1-36 
1-37 
1·38 
1-39 
l-40 
1-41 

3/14noo3 
3n41200J 
3/6n003 
31snom 
Jnsnom 
3/13/2003 
3114n003 
3n112003 
3/17/2003 
3/17/2003 
J111noo3 
3117n003 
3/l7n003 
3111noo3 
3/I7nOOJ 
4/lnOOJ 
41112003 
3/3112003 
3/3112003 

0 

0 
0 

0 

0 

0303!4Sl33SD 
030328Sl34SD 
030313Sl35SD 
030328Sl36SD 
030326Sl37SD 
0303205138SD 
030314Sl39SD 
030314Sl40SD 
030313Sl41SD 
030313SI 139SD D 
030313Sl42SD 
-030321Sl43SD p 

0303218144SD p 
03032181141SD D 
030325Sl45SD 
03032SSl46SD 
0303l9Sl47SD 
030319Sl48SD p 

030328Sl49SD p 

0303285150SD p 

03032881142SD D 
030326SISISD 

p 
p 
p 

D 
p 
p 
p 

p 
p 
p 

030305S2136SD D 
030305S26llSD 
0303 l7S269SD 
030314S270SD 
030314S27lSD 
030324S272SD 
030306S273SD p 

030305S274SD 
03032SS275SD 
0303 I 3S276SD 
030314S277SD 
030327S278SD p 

030317TRlSD 
0303 l 7TR2SD 
0303 l 7TRJSD 

p 
p 
p 

TABLEB-2 
BRADFORD ISL.AND 

POST REMOVAL ANALYTICAL SUMMARY 
Metals 

8.~ 

12 

II 
ll ... 
1.8 

11.8 
11.7 

11.3 

IU 
lo.9 

1• 
1$.1 

14.i 

lo.9 

n• ... 
18.4 

9.7 

11.l 

13.6 

13.3 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

l of6 

24.4 211400 

28300 

NA 
NA 

NA 
NA 

NA 

NA 
NA 

NA 
NA 
NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

39.;!I: NA 

38,4 NA 

24.1 NA 

21..t NA 

NA 
JJ.9 NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

25.6 NA 

35 .. 

•.l 
Ui.S 

Ul.4 ... .. 
l.7 

<.! 
21 
31 

'" 

IOJI' 

ll.4 
13 

17 

13.tli ..• 
12.I 

13.4 

IU 

'" 16.9 

ll 

9.7 

14.7 
11.!'i 

14.1 .. 
.... , 
..... 

l.7J 

4.BJ 

J.7J 

11.5 

JO.I 

17.liJ 

17.7J 

13.JJ 

14.7J 

a.BJ 
a.SJ 

7.9 

JJ.J 

16.9 

S76U .... ..... 
81211 

mo 
6750 .. ,. 
, ... 
10400 

111QO 

5160 

16600 

•8:1• .... .... 

NA 

NA 
NA 
NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

NA 

!\IA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

293 

423 

248 , .. ... 

4:1• 

6311 

370 

~Dl 

322 

NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 
NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 
NA 

NA 
NA 

ti.MU 

U.12 ..... 

lf.UlU 

II.ti? 

O.U3U 
tttllU 

Ill' 

ll.ll 
41.08 .... 
11.ll 

•.117 
iJJllU 

11.17 

II.Hi 

OJJ4ll 

IUll 

O.l 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

.. 
47 

" 13 

211 

41 

11 

21 

'" 

,. .. 
.. 
ll 

" 
" 17 

" " " IJ 

" 
" 
17 
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p 

3/IU2003 
3/1212003 
3/IU2003 
3/IU2003 p 

3/IU2003 p 
3/IU2003 p 
311112003 p 
3/1112003 D 
4/412003 0 p 

0 
0 p 

0 p 
p 

p 
p 
p 

D 
p 
p 
p 

Note• 

P=Prima')'sample 
D = F'ield duplicm sample 
U =Thie a.nalytt v.>as not derected <ibuve the sample reporting limit. 
J = The result ts ~n eJrimate. 
R = The result 1$ rejecred 
UJ = TilC malyre \V"iUi: not detet:ted Md the reporting limlf is an esrim~re. 
NA= Not An:dyud 
Derections are in bold. 
11 =Dercctions gtcatcr than selected benchmarks ~re in bntckets. 
Selected benchmarlu: are presented in Table 7. 
Benc;hmatks llte not prmrkicd fot ~;dytes for whidl JOUtce amt CQfll;:elltrafkms ~re 

nor above reference ~ concentrarioru 

TABLEB-2 
BRADFORD ISL.AND 

POST REMOVAL ANALYTICAL SUMMARY 
Metals 

25.• NA 
18.5 NA 

2.8 NA 

4:1.1 NA 
NA n.• NA 
NA lal NA 
NA l4 NA 

NA 47.J NA 

NA l>.9 NA 

NA l!.8 NA 

NA 15.9 NA 
NA 18.4 NA 

NA JI NA 
NA 18" PIA 

NA 27.7 

ID.I 18 ..,.. 
"' 24.J 15111 

15 JU lll'IO 

11 41.2 44180 

11.5 16.5 u.. 
J0.5 18.6 moo 
11.l IU 23108 

11.7 1 .. 1 -IJ.I lJ.l -, ... ll.• 30790 

10.• ll .. -13 21.9 moo 
11.l n.• ,_, 
7.l !l.I 19IOO 

111.3 ll.J -15.! SU 334tO 

tl.5 1'.l -,. 23 .. ,,.,.. 
!I 27.l moo 

11.J 27 l8lOO ... lU ,_ 
!3 lM 3lllOt 

11.6 .... -

4 of6 

i: 

... NA NA NA " JU NA NA NA " 
r·,-

' ,.., NA NA NA IS '•,t 

I! NA NA NA l3 
l3 NA NA NA " ..• NA NA NA 2.8 
IU NA NA NA " ... NA NA NA ll 

IS NA NA NA 18 
u.a NA NA NA 
I! NA NA NA 
II NA NA NA 
ll NA 

NA 

NA 

-~~-
"""' 5140 ~7 

6.3 83'0 51~ IJ.(M'ilJ ... .... .... ll.05U 

7.4 ..... ... IL05U 

' 4.7 .... Jll iW6U il!.-'' 

u 811111 467 0.060 ,.. .,.. 424 o.osu 
7.S , .... 41S UJJ7lJ 

7.2 ,_ SU o.om 
!I ... 311 635 ft.13 

10.7 '1311 ... D.07 
12 ~ .. 513 .... 
7.• ...... 317 (UHU .. 
U.7 .... 510 .... " ... UHM 34! .... l! 

'·' .... - 8.13 17 

13 ™" ... .. .. " IS - ... 0.15 ll 

IS mo ... 11.13 .. 
13 - ... IUll " .. '300 815 9,ll 20 •,, 

ll.8 5!'1'8 ... rt,)3 17 ~· 

~. 

~ 
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CHMARK 
LE 

TABLEB-2 
BRADFORD ISLAND 

POST REMOVAL ANALYTICAL SUMMARY 
Metals 

PotaHium Selenium 

SAMPLE 

Sliver Sodium Thallium VHadium Zinc 
tmir/b\ lmir/lcv\ 

0.22 121 

~~ ~m~E~ ~ 131SD --:=----i---,~~=--m-·~:~~u--+-~:~.---t---.. ~~:~-,-t--"·~~~·~ IJMll , .. 
32 3/21/2003 0 030321Sl32SD P 938 O.SU <UJU 640 rtt.Jt 41.fi {l:z<Jl 

33 3/1412003 0 030314S133SD p ,... O.lU •.• u 650 f0.31 "'" 116 

3121112003 0 030328Sl34SD p ... O.lU <1.4U ... u 41.7 W.1 

3/13/2003 0 030313Sl35SD p mo 0.3U ft.SU 816 O.lU 76.9 9l 

312812003 0 030328Sl36SD p 410 o.3u ll,41) ""' "" S!l.I ~I 
------~~~;n~12~7~~~~:~:r~:::::::::+::::::::::::~~;::::::::::~g~~3~~@"~f;~~~~~:31SD ~:--t--,~::.~-t--~~:~~--+--:~::~~--+-~:~~·---t---,.~~.:-,-1-~~~·:~'---1,_-

----t~:';:7::n7,/2~:=~--t---;;~--*.~~~~'=~7'::;;;~"":4oso : :: :,~ ::~ : ·:~' ~:~ ios 
I 3/!3/2003 0 0303l3Sl41SD P 1370 0.4U o.su 690 to.JI '7.J 1m1 

1 ___ "1:'.3113~12~00'="1--+--~~---F:°~o7;~:~~~~:!~;~:s=;/"'--l--~~--f--';~~=,.'--+-~:~:·:~~--+--,~,~~u--+--'-;~~--+--~,H~~;~'--l--'~~~,_-i,_-~11~:~~·1'-~I 

S2-54 
llS2-55 

82-61 
S2-62 
S2-63 
S2-64 
52-65 
52-66 
52-67 
52-67 
S2-68 
S2-69 
S2-70 
52-71 

S2-73 
52-74 
S2-75 
S2-76 
S2·77 

312112003 
3nl/2003 
3125/2003 
3/2512003 
3/1912003 
311912003 
312812003 
3/21112003 
3/2312003 
3/2612003 
312412003 
3118/2003 
311812003 
3/19/2003 
41112003 
4/l/2003 
4/l/2003 
312412003 
311412003 
3118/2003 
3/18/2003 
3/1912003 
41312003 
4/1/2003 
31612003 
3124/2003 
3/5/2003 
3/5/2003 
31512003 
311712003 
311412003 
311412003 
312412003 
3/6/2003 
3/512003 
3125/2003 
311312003 
311412003 
3/27n003 
3/l7/2003 
3/1712003 
3/1712003 
3/1712003 
311712003 
311712003 
3/17/2003 

0 030321Sl43SD P 230 <>JU !l.4U 410 111.31 19.l 11871 
0 03032lS144SD P 1<31 II.SU 11.70 750 1 .. 41 61ll IJ461 
0 030321Sll41SD D me o.6U o.911 691 U>.41 63.5 ll37t 
0 0303255 I 45SD P 640 11.40 11.60 171MI I0.31 '"' 8l 
0 030325Sl46SD P &70 o.m o4U 691 10.<1 51.8 '8.< 

0 030319Sl47SD p !130 O.JU II.SU ,.,. 10.ll ''·' 11231 
0 030319Sl48SD P 7711 o.311 MU !3!I u <U "" 
0 030328Sl49SD p 750 O.lll 05\J ~ tl.l ... .. 

0 030328S150SD p 7.. O.JU 0.411 480 11>.41 .... 1158) 
0 030328$1142SD D 750 II.JU 11.411 620 0.2 51.7 11531 
0 030326Sl51SD P 37• <l.3!1 0.4U '30 11.lll 43.1 57.5 
0 030324Sl.S2SO P IJIJO nAU ll.6U IM fft!§I ~.9 11341 
0 030318S253S0 P NA ltJU NA NA tUU NA tn.:'i 

(I 030318S2.S4SD NA 0.2U NA NA f0.31 NA 91.2 

0 030319S255SD P NA 11,J\I NA NA I0.31 NA Wl.5 

0 Ol0401S256SD P NA O.JU NA NA O.l l'!A 811.J 
0 03040lS2144SD D NA <Llll NA NA 111.ll NA 72.9 

0 0304-01S257SD P NA 0.2U NA NA 0.2 83.4 
0 030324S25SSD p NA il.5U NA NA w.:nu 
0 0303J4S259SD P NA 0.3U NA NA tUU NA 
0 030318S260SD P N• 0.3U NA NA ll.IU NA •• 
0 0303l8S261SD P NA OW NA NA 10,31 NA 
0 030319S262SD p NA O.JU NA NA o.m NA 
0 030403826380 P NA ll.JU NA NA fll,41 NA 1116 

0 030401S264SD P NA ll.JU NA NA lllll NA 
0 030306S265SD p NA 1>.6U NA NA num NA 11&01 

0 030324S266SD P NA ll.4U NA NA Olli NA 1!361 

0 030305526750 P NA O.lU NA NA <>.Ill NA 1132! 
0 030305S2l36SD D NA II.'° NA NA ll.2U NA fll6l 

0 030305S268SD P NA 11.50 NA NA [II.JIU NA 11541 
0 0303 l 7S269SD P NA OJU NA NA ll.2U NA ID~ 

0 0303 !4S270SD P NA o.311 NA NA I0.31 NA 
0 030314S271SD p NA o.:m NA NA 11.l NA 106 

0 030324S212SD P NA 0.4U NA NA O.lll NA 11471 

0 030306S273SD P NA t1"U NA l<A 11.2 NA ll4ll 
0 030305S274SD P NA <l.Jll NA NA ll.lll NA lll<I 

0 030325$275$0 p NA OAU NA NA O.lli NA 1130! 
0 030313S276S0 P NA lL'\tJ NA NA IU.31 NA 10.7 

0 030314S277SD P NA ll.411 NA NA lo.41 NA 114 
0 030327S27&SD P NA (LllJ NA NA iU NA ~2.2 

0 030311TRJSD p NA u.m NA NA fl).Jl NA 117 

0 030317TR2SD P NA ll.Jll NA NA 10.31 NA lfl5 
0 030311TR3SD =t=i NA O.Jll NA NA 10.ll NA "" 
0 030317TR4SD __ P'--+--'N"'A'--f--'ll"'.41,;.1_+--'N"'A'--1--'-'NA"---+--"'"O."'<l'--+--"N;;.:A_-+--"ll=ll,_l~ 
0 030317TR5SD P NA 11.Jll !IA NA 1"31 NA llll 
0 030317TR140SD D NA ll.311 NA NA IU.ll NA 112 

0 0303!7TR6SD P NA 11.4!1 NA NA lfl.41 NA 11411 
-1 41112003 0 03040JTR7S0 P NA !UU NA NA !UU NA 11.~ 

8 41112003 0 030401TR8SD P NA 1>.3u NA NA II.Ill NA ~I 
9 3/3112003 0 030331TR9SD P NA o.3U NA NA lllU NA ~I 
~ 3131/2003 0 030331TRIOSD P NA 0.8 NA NA tUll NA Tl.9 

~~12'---~~!;~~~~12~0~~3~3---t--~~~--+030327TR~ll~S~D'--1-'-~:--l--:~~"'---l--"=:•~u--+--':~~;:_-l--~:~"--+--'~~~
1

:,_·_+--~:~;'--+--":u=':;'--ll 
'IR•l3 313112003 0 l3SD P NA 11.1!1 NA NA II.Ill NA 51 

TR .. J3 3131/2003 0 l43SD D NA !l,)ll NA NA Ill NA fol.3 

J'R-14 313!12003 0 03033!TR14SD P NA t>.m NA NA ll IU NA 511.6 
l K-15 3n0/2oo3 0 030320TR15SD p NA II.JU NA NA """ NA 1m1 
!K·l6 3120/2003 0 030320TR16SD P NA ll.9U NA NA lll.4111 NA 12261 
lR-17 3/20/2-003 0 030306J'Rl7SD P NA II.SU NA NA 11.211 NA 116 

11,':==:"':~,_..---1e;;~~=:::c:;'---+---::~'--+'~~0:~::;;:;:::':=7:!:::~;;~:--t--.;:::--+--7.:':'~--+-"'11 :~ ~~ ::~:: :~ :;:: 
K-20 31612003 0 030306TR20SD P NA NA NA Ill l!ll NA 1m1 
R•21 3/612003 0 030306TR21SD P NA II.ill NA NA 11.2U NA 1130! 

J'R-22 31612003 0 030306TR22SD P NA o.411 NA NA 11.lU NA 11•01 
3/1812003 0 03031811U3SD p NA o.:m NA NA 0.IU NA 903 

----f'3~11~8~/2~00~3:--1f----::..0--+0~3~03~1~8TR2i:=.7.4~S=D--!--P:,---t---"N~A,__l--'o~.3l~l--t---"N~A'--l--N~A"---f--'~"~llC---t--'.'.NN:':"AA~· 
3/2612003 0 030321!TR25SD P NA ll.211 NA NA 11.31 

6 3126/2003 0 030326TR26SD P NA ll.311 NA NA <l2 NA ""' 
7 3/19/2003 0 030319TR27SD P NA ll.1!1 NA NA •> N• 74.9 

28 311912003 0 0303!9TR28SD p M• 
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0 
0 

0.4 

0.7 
0 

0 
0 
0 030312RF103SD 
0 030312RF104SD 
0 030312RF10SSD 

030312RF106SD 
03031 IRFI07SD 
0303llRF13KSD 

0 

Notte 

P = Primary sample 
D = Field duplica'" sample 
U = Thie analyte was not dettctal above the .sample reporting limit. 
J ;;; TI1e result ts an estimate. 
R = The result Ls reiec:~ 
UJ = nlC 2nalyte W"All. not deretted llnd the reponlng lim1t JS an e.mrmte 

NA= Not Analyzed 
Detecti<mg are in bM;t 
(]=Detections gcean:t than selected benchrmi..rla are in bncket!i. 

Seiecred bcnchmad'1 llrC presented Wt Table 7. 

TABLEB-2 
BRADFORD ISLAND 

POST REMOVAL ANALYTICAL SUMMARY 
Metals 

p OAU 
p NA o.::m 
p NA 0,4U 

p NA o.:m 
p NA O,JU 

D NA O.lU 

NA 111 
NA o:3U 

NA 0.4U 

17llO ll.4ll 

1'31 fl.4U 

IOlO 0.7U ... IL1U 

'"' o.m 
510 o.m 

p "'" 0.7U 
p $11 o.ru 
p 
D 
p 
p 
p 
p 
p 12111 IL'.\U 
p ... iL'.\U 
p 131• O.lU 
p 1530 OAU 
p m• OAU 

D I ... lt4U 
p ..,. OAU 
p - 0.7tJ 

p , ... cuu 

Benchmarks are not provided fur analytes fur which suun:e itreA concenmnions :tre 
not above reference a-rea coneent.Qrioru. 

6of6 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

N 

0.6U 

0.6U 

OAU 

IU 

0,4U 

0.4U 

tUU 

OAU 

0.4U 

0.4U 

0.7U 
it.JU l.fJO IU &<.I 
0,6U .,.. 11.l 61.Z 

0.4U 5.'111 OJU 57.• 
o.su 7611 0.2U 66.7 

0.4U .,.. Ii.tu 74.1 
o.su 820 O,lU "'" 0.6U 710 11.l •u 
o:m 770 OJ11 67.7 

n.6U 47.9 

R6U .. 
IU 7' 

n.m .,_, 

25692709 USACE\Bradfunll\Post Removal Data\Tablcs Bl- BK.XLSM01als 
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TABLEB-3 
BRADFORD ISLAND 

POST REMOVAL ANALYTICAL SUMMARY 
Butyltins 

U300l7RP'J8SD P 
0304<l7RP'J9SD 

No ... 

P = Primary sample 
D FielJ duplicate SlUllple 
U lbie :malyte wn not Jerecred alxwe the sample reporting hmH. 
J 111e result is an estirnare. 
R = The result 1s rejected 

UJ = The :tnlllyte was not detected lUld the reporting limit Is wn ctit1omte. 

Detection ... are in bold 
Selected benclu™rks. are presented fn Tabie 7, 
Benchrnurks <1:re not pmvided foe :malyres for which smm::c art::ll concenrr.1tioru are 
11or :tbove reference 11rea aJOcemrArions. 

5.9U 
5.BU 
SHU 

5.9U 
5.9U 
5.9U 

5.BU 
6.0U 

S.9U 
5.7U 
5.81,; 
5.BU 
5.9U 
5.BU 
5.9U 
5.9U 
59U 
5.BU 
5.BU 
5.7U 
5.8U 

5.8U 
5.9U 
5.9U 
5.9U 
5.9U 
5.BU 
S.9U 

\of I 

5.9U 
5.BU 
5.BU 
5.BU 
5.9U 
5.8U 
5.9U 
5.9U 
5.BU 
5.9U 
5.BU 
5.9ll 
s.su 

6.0U 

S.9U 
5.7U 
5.BU 
5.BU 
5.9U 
5.BU 
5.9U 
5.9U 
5.9U 

5.BU 
5.BU 
5.7U 
5.8U 
5.BU 
S.BU 

5.9U 

5.8:U 

5.9ll 
5.9U 
5.BU 
14U 
26U 
S.BU 
5.8U S.BU 
5.BU 5.BU 
5.BU 5.8U 
5.8U 58U 
5.9U 5.9U 
5.BU 5.8U 
5.8U 5.Bli 
5.BU 5.BU 
5.9U 
5.BU 
5.9U 4.6U 
5.9U 4.SU 
5.SU 45U 
5.9U 4.St: 
5.SU 4.SU 

5.9U 

5.SU 
5.9U 
5.9U 
5.9U 
s.su 

5.9U 
5.~U 5.9U 
5.9U 5.9U 
5.9U 5.9U 
5.BU 5.8U 
5.9U 5.9U 

25692709 USACE\BradfordJ\Pos:t Removal Oata\T:ablcs Bl-BltXLSButyltins 
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TABLEB-4 
BRADFORD ISLAND 

POST REMOVAL ANALYTICAL SUMMARY 
Pesticides 

Notes 

P PnmatyslllTlple 
D Field duplicare $::tmplc 
U 1l1ie iuutlyte W'AS not detected above the sample reporting limir. 
J The result is an estimate. 

R = 'Ille result ls rejected 

UJ :::: nu~ anaJyte W\IS nor detected and die reporting limit i~ iu1 csrjmati::. 
Detcctmm are in bold, 

&leered Uenchmark..o; are presented i11 Tiible 7, 
Benchmarks are out provided for :malytes for which suun.:e area concentr.uions arr 
nor above reference ·.i.rea concenrr;i:rion.". 

1.9U 

1.9U 

9.6U 

l.9U 

970U 

1.9U 

7.9U 

2.0U 

1.9U 

:WU 

l.9U 
2.ou 
2.0U 
1.9U 

2.0U 

2.0U 

2.0U 

19U 

14U 

9.6U 
l.9U 

71000 
!.9U 

7.9U 
24U 

L2 
54U 

1.9U 

9.2U 

5.2U 
l.9U 

2.ou 

2.0U 
2.0U 

1.9U 

2.0U 

2.UU 

2.0U 

l.9U 

2.0U 
!.9U 

2.llU 
1.9U 

2.0U 

2.1U 

:?J•U 
2.ou 
1.9U 

1.9U 

1.9U 

1.9U 

l.9U 

2.0U 
2.0U 
l.9U 
2.0U 
1.9U 

1.9U 

J of 4 

2UOOU 

ll.%U o.96U O.%U 

1.9U o.95U o.95U I.SU 
9.6U 4.8U 4.SU 4.8U 

t.9U 0.96U O.%U 

970U 480U 480U 74HU 

!.9U 0.97U U.97U 0.97U 

7.9U 3.9U 3.9U 3.9U 
2.0U 0.98U U.9BU 

!.9U 0,97U U.97U o.97U 
2UU 9.8U 9.8U 9.8U 

l.9U 0.97U 0.97U 0.97U 

2.0U U.99U 0.99U U.99U 

2.0U 0.98U (L98U 0.98U 
1.9U 0.97U U.97U H.97U 

2.0U 0.98U 0.98U H98U 

2.0L: 0.99U 0.09U 
2.0!.) 0.98U o.98U 

1.9U o.97U 0.97U 0.97U 
2.0U 0.99U ll.99U 

n.98U 
!!.97U 

o.97U 
:wu fl.99U U.99U 1L99U 

2.0U 0.99U 0.99U 

l.9U U.96U 0.96U 

2JIU 0.98U 

1.9U 0.97U 
2.nu 0.98U 

1.9U 0.97U 
2.nu 0.98U 

2.1U 1.!U 

2.0t.: 0.98U 

2.0U 0.98U 
l.9U 0.97U 

1.9U O.%U 

1.9U 097U 

1.9U 0.95U 
1.9U fl.%U 
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TABLEB4 
BRADFORD ISLAND 

POST REMOVAL ANALYTICAL SUMMARY 
Pesticides 

p 
p 
p 
p 
p 
p 
p 
p 
p 

D 

p 

D 
p 
p 
p 
p 

Noa:a 

P ;;;;;: Primaiy .§ample 
D ::: Field duphcare ll:amplc 
U ::::::: Thie malyte ~ not derecred alxwe the s;unple reportmg limi.1 
J =The result is an estimate. 
R -= The result l& rejected 
UJ::::::: The arutlyte was not derecred and the rcponinghmi1 is an estirrurte 
Derections a.re in bold. 

Sdectm benchmark! are preM!nred in Table 7. 
Benchma:da are not provided for analytes for which sowce ate'A concentnltioru are 
nor ilbove reference area conccntn1rioru:. 

• 

19U 19U 
20U 18 

0.97U 19U 
0.97U 19U 
970U 76 

2000U 89U 
19U 
19U 
19U 
19U 
20U 
19U 

3.9U l9U 
o.98U 19U 

0.97U 20U 
9.8U 20U 
0.97U 19U 
ll.99U 20U 
0.98U 19U 
0.97U 20U 
0.98U 20U 
0.99ll 20U 
MBU 20U 
0.97U l2G 

20U 
19U 
19U 

0.98U 20U 
0.97U !9U 

.o.98U 20U 
o.97U 19U 
0.98U 19U 
I.tu 21U 

o.98U 20U 
o.98U 19U 
0.97U 19U 
o.96U 19U 
0.97U 20U 
0.95U 19U 
0.96U 19U 
0.98U 20U 
0.98U 20U 
0.97U !9U 
0.98U 20U 
0.97U !9U 
U.97U 19U 

2 of 4 

19U 3:IOU !9U 39U 
20U 420U 20U 39U 

!l.97U 1.9U o.97U 1.9U 
0.97U 13U 0.970 
970U 190oU 970U 

2000U J900U 2000U 
o.96U 1.9U O.%U 
0.95U llU ll.95U 
4.8ll 9.6U 4.SU 

0.96U 1.9U O.%U 
48-0U 5800U 480U 
o.97U I.9U 0.97U " ., 
3.9U 7.9U 3.9U 

o.98U IBU 0.98U 
0.97U 1.9U 0.97U 
9.8U 20U 9.8U 

0.97U t.9U o.97U 
o.99U 6.2U 0,99lJ .2.llU ' 0.980 3,,U 0.98U 2.ou 

;.~ 

0.97U 19U 0.97U V.lU 
0.98ll 2.0U 0.98U :wu 
0.99U 2.0lJ 0.99U 2. 
0.98ll 2.!lU o.98U 2.nu 

1.9U 0.97U 1.9U 

o.%U 
U.98U 2.0U 0.98U 2.0U 
0,97U l.9U 0.97U l.9U 
U.98U 2.oU 0.98U 2.0U 
0.97U !.9U 0.97U 1.9U 
0.98U 2.0U 0.98U :::too 
1.lU 2.tu l.IU 2.1U 

0.98U 2.0U n.98U 2.HU 

0.98U 2.ou o.98U 2.0U 

0.97U l.9U o.97U 1.9U 
O.%U 1.9U o.96U 1.9ll 
o.97U l.9U D,97U l.9U 
0.95U l.9U o.95U l.9U 
0.96U 1.9U O.%U !.9U 
0.98U 2.0U 0.98U 2.0U 
0.98U 2.0U 0.98U .:wu 
0.97U l.9U 0.97U t.9U 
0.98U 2.0U o.98U 2.uu 
o.97U !.9U 0.97U 1.9U 

0.97U L9U o.97U 1.9U 

2S692709 USACE\Br.>:lfordl\Post Removal DatalTables BI· 88.XLSPesticides 
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D 

Sl-51 p 

1-29 p 

Sl-31 p 

Sl-45 
1-46 p 

Sl-47 p 

Sl-48 
Sl-33 p 

Sl-35 p 

Sl-39 p 

Sl-40 p 

Sl-41 
D 
p 
p 
p 
p 

p 

D 
p 

p 

D 
p 
p 

p 
p 

RF~91 

RF-92 
93 
94 
95 
% 

.97 
-98 
-99 

Notes 

P = Prim:try !i;tmple 

D = Field dupiiaue s.unple 
u Tilie am.lyre was not derecred above die s;1mple reportmg limit 

J = The result is lUl estimate. 
R ::: Tiie result »: rejected 

TABLEB-4 
BRADFORD ISLAND 

POST REMOVAL ANALYTICAL SUMMARY 
Pesticides 

39UOU 3900U 

l.9U 19U 

5.3U l.9U 

9.6U 9.6U 
l.9U 1.9U 

2.31MJU 970U 
1.9U l.9U 
7.9U 9.9U 
2.0U .:wu 
UlU 1.90 

230 200 
l.9U 1.90 
HU 2.0U 
::wu 2.0U 
1.9U 1.9U 
2.0U 2.0U 

2.0U 2.0U 
:wu 2.0U 

1.9U l.9U 

:?.OU 2.nu 
l.9U l.9U 
2.llU 2.0tJ 
!.9U 1.9U 
2.0U 2.0U 

l.9U 1.9U 

:2.0-U 2.0U 

2.1U 2.!U 

2.0U 2.llU 
2.0U :?.OU 
l.9U 1.90 
1.9lJ l.9U 
l.9U L9U 
L9U L9U 
l.9U l.9U 
2.0U 2.llU 
2.0U :wu 
!.9U L9U 
2.0U 2.ou 
1.9U 1.9U 
1.9U L9U 

UJ :::: TI1e arudyre W\IS not detected and the reporting limit is an eshrnllte. 

De(eerionS ure in bnld. 

Selected benchmark11 are presented in Table 7. 
Benchmarks are not pmvkled for analytes for whtch ~rurce are:t concentrnrinns are 
110t above reference are-A concemt'Arions 

3 of 4 

250U 39U 19U 

320U 39U 20L' 

1.9U 1.9U li.lJ7U 
9.0U 1.9U 0.97U 

51!110U 19rn1U 970U 
5600U 39UOU 2ooou 
1.9U l.9U O.%U 
9!U L9U i!.'J5C: 
9.60 9.6U 4.8U 

l.9U 1.9U ll.96U 
4000U 970U 4800 

1.9U 1.9U 0.97U 

7.90 7.9U ;lt)U 

13U 2.ou tt98C 
1.90 l.9U 0.97U 

30U 20U 9.8U 

1.9U 1.90 O!J7C 

5.10 2.0U o.9CJU 
2.6U 2.0U 0.98U 

1.9U 1.9U 0.97t.r 
2.0U 2.0U O.tJKU 
2.0U 2.0U ll.99U 

2.0U 2.oU tt98U 
1.9U 1.9U o.nu 

:wu 2.ou 0.99U 

1.9U U)U OH6U 
2.0U :wu O.'JHU 

1.9U 1.9U 0.970 
2.0U 23iU o.98U 
L9U 1.9U 0.97U 

z.uu 2.0U l).9RU 

2.\U 2.1U 1.lU 
2.HU :tou o.91lU 
2.UU 2.0U 

L9U l.9lJ 
L9U l.9U 
1.9U l.9U 
1.9U VJU 
l.9U l.9U 
2.nu 2.0U 
2.0U :wu 
1.9U LlJU 

2.0U 2JIU 
1.9U 1.9U 
19U 1.9U 
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TABLEB-4 
BRADFORD ISLAND 

POST REMOVAL ANALYTICAL SUMMARY 
PesUcides 

D 
p 
p 
p 
p 
p 

P :;;;; Prlm~ry sample 
D • F.eld duplica!l: •omple 
U Th'c analyte was l"IOt dcrec;;~ wbove the sample repumng lltnit 
J 1he re.suit ts an estimare. 
R = The resuk is rejected 
UJ :: The mulyte w:u not dcre:c:red and the reporring limit is an estimate. 
Dtrections are in bold. 
Selected benchmacks are pce5enred in Talk 7. 
Benchmadu are not provided for analytCS fur which 54'.>un::e ll~ Conc:entr..u1on~ 'life 

not iabove reference are.i coocentt:uions. 

19U 
20U 

0.97U 
o.97U 
970U 

2!JOOU 
O.%U 
0.95U 
4.8U 
0.96U 
480U 
n.97U 
3.9U 

!l.98U 
0.97U 
9.8U 
U.97U 
0.99U 
o98U 
0.97U 
lt98U 
0.99U 
o.98U 

0.99U 
tl.96U 
o.98U 
ll.97U 
098U 
ll.97U 
ll.98U 
LlU 

0.98U 
0.98U 
0.97U 
0.96U 
U.97U 
0.95U 
!l.96U 

4 of4 

19U 
ZOU 

0.97U 
fl.97U 
970U 
2000U 
0.96U 
0.95U 
9.SU 
0.96U 

480U 
o.97U 
3.9U 

0.98U 
0.99U 
o.98U 
0.97U 

0.99U 
!l.%U 
U.98U 
0.97U 
o.98U 
097U 
0.98U 
!.IU 

o.98U 
0.98U 
0.97U 
0.96U 
0.97U 
0.95U 

190U " 2!JOU 
9.7U 
9.7U 

97!JOU 
2()()(JOU ' 9.6U •I 

9.5U 
48U 
9.6U 

481KIU 
9.7U 
39U 
9.BU 

98U 
9.7U 
9.9U 
9.BU 
9.7U 97U 
9.BU 98U iL98U 

9.9U 99U 0.99U 
9.BU 98U tt98U 

~ 9.7U 97U 0.97U 

9.9U 99U 0.99U 

9.6U %U o.ti'<>U 
9.8U 98U U.98U 
9.7U 97U 0.97U 

9.8U 93U o.9SU 
9.7U 97U H.97U 
9.BU 98U fl.98U 

!!U llOU 1.IU 
9.BU 98U 1»9BU 
9.BU 98U n.9HU 
9.7U 97U 0.97U 
9.6U 96U !l.%U 
9.7U 0.97U 

9.5U ff95U 
O.%U 

tl.98U 
0.98U 

il.98U 

H.97U 
o.97U 
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TABLE B·l 
BRADFORD ISLAND 

POST REMOVAL ANALYTICAL SUMMARY 
SVOCs 

19U 

l9U 

19U 

"" 
200 

19U 

19U 

19U 

lOU 

lOU 

J9U 

J9U 

lOU 

190 

19U 

19U 

4'0 
B9U 

1911 

"" NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

t of 20 

96U 

96U 

91U 

97U 

97U -990 

97U 

99U 
97U 

97U 

'17U 

"'" 970 

"'" 
2.100 

9SU 

97U 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

96U 

9'1.l 
97U 

97U 
9BU 

97U 

98U 

97U 

oou 
97U 

97U 

97U 

9BU 

97U 

97U 

"'" 230U 

4!0U 

970 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA ,.,. 
NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

'8U 

"" 
l8U 

"" SBU 

S9U 

"" 600 

"" 
"" 
!RO 

51'!U 

"" "" '""" 270U 

"" "" NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

19U 

:WU 

19U 

20U 

19U 

19U 

20U 

200 
19U 

19U 

19U 

19U 

'"" !9tJ 

''" 190 

J9U 

45U 

19U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

19!JU 

J90U 

200U 

191lU 

JOOU 

2000 

19!JU 

200U 

190U 

lOOU 

!'!OU 

'""'' 
19!lll 

l'!OU 

'°"" '""'' llJOU 

!WO 

J90U 
IOOU 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

96U 

9'U 

%U 

98U 

97U 

9BU 

97ll 

""" 
970 

99U 

91[1 

9RU 

97U 

991J 

971) 

<J!IU 

97ll 

•nu 

230tl 

9SU 
IJ1U 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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Notft 

P = Pdm.rysamplt 
D =- Fil!ld duplic:1te sample 
ll = TIHe "1Alyte Ml! not dm:!c:ttd above the sample reportin~ limit. 
I = The ttsult is .n c.uimatt. 
R =The tHUlr ii n::~ 
~I '"' Tiu: •nalytc wa; not dctttrcd 1utd the repom.ng bmir u an esnmatc 
NA= Not Amlyzed 

Detectiom ate in bokt 
11 =Dcrecriom gttater than selected henchmuk." .c·t in bnu:kcn. 
Seiccted benchmada ~ pm:tmted in T~ 7. 

TABLEIJ.l 
BRADFORD ISLAND 

POST REMOVAL ANALYTICAL SUMMARY 
svoc. 

NA NA 

NA NA 

NA NA 

NA NA 

NA 

NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

20\J 9'U 
20U 99U 

19U 91U 

19U 96U 
ZOU 99U 

19U 9611 
20U .. u 
19\J 97U 

19U 97U 
21U '""" ""' 9Rtl 

19U .. u 
19U 97U 
190 "'" 20U 9lltJ 
190 96U 

19U 96U 

20U 9'U 

""' •llU 

"" 97U 

""' 9&U 

p 19U 97U 
p 190 97U 

Benchmmai 11tc not provided fot ana)ytcs for which ~ource an:• conccnmrion.• 111te 
not fl>ove refcn::nce an:• conccntn.riont. 

2or20 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

9'U 

99U 

97U .... 
99U 

%U 

'"' 97U 

9'1U 

lllOU 

••u 
96U 

97U .... 
""'' '6U 

96U 

93U 

98U 
97U 

91U 

"'" 97U 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA 

NA 

NA 

NA NA 

NA NA 

NA NA 

NA NA NA 

NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA 

'9U 200U 911U 

'"' 200U 99U 

51!1 19U 190U 91U 
l7U 19\J l\lOU ..... 
'"" 20U 2000 'l'JU 

"" 19\J IOOU """ 59U lOU 200U 9SU 

llltJ "" !IJOll 97U 
lllU IOU 190U ?'Ill 

62U 21U 211lU IOOU 

'9U ""' '""" 9'U 

"" 19U 190U %U 

''" 19U ''°" •nu 

'"' 190 190U ""' j 
'9U 200 200U 93U 

"" 190 l90U IJ(,U 

"" 19U 190U """ '9\J 20U 200U """ .!9U 20U 200U "" "" 19U 1900 "7U 

l9U 20U """' "'" '"' 19tl l\JOU 97U 

"" 19U 190U 97U 

ii..~ 

~( 

,,. 
,. 
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ANALITE 
UNITS 
SELECTED BENCHMARK 

LOCATION 
SAMPLE SAMPLE 
DATE DEPTII SAMPLE ID 

SJ-29 3/ZS/2003 () 03032lSl29SD 
SJ.JO 3/21/2003 () 030321SIJOSD 
SI-JI 3119/2003 0 OJOJJ9SIJISD 
Sl-32 3/21/2003 () 030321Sl32SD 
Sl-33 3114/2003 () 030314SIJJSD 
Sl-34 3/28/2003 0 030328Sl34SD 
Sl-35 3113/2003 0 030313Sl35SD 
Sl-36 3/28/2003 0 OJOJ28Sl36SD 
Sl-37 3/26/2003 0 OJ0326Sl37SD 
Sl-38 3/20/2003 0 030320Sl38SD 
Sl-39 3/14/2003 () 030314SIJ9SD 
Sl-40 3114/2003 0 OJ0314Sl40SD 
Sl-41 3113/2003 0 030313Sl41SD 
Sl-41 3/13/2003 0 OJOJJJSllJ9SD 
SI-42 3113/2003 () OJOJl3Sl42SD 
Sl-43 3/21/2003 0 OJOJ21Sl43SD 
Sl-44 3/21/2003 0 030321Sl44SD 
Sl-44 3/21/2003 0 030321Sll41SD 
Sl-4l 3/2512003 0 OJ032lSl4lSD 
Sl-46 3/25/2003 II 03032lSl46SD 
Sl-47 3119/2003 II 030319Sl47SD 
Sl-48 3119/2003 II OJ0319Sl48SD 
Sl-49 3/28/2003 II OJ0328Sl49SD 
Sl-lO 3/28/21103 II 030328SJ50SD 
Sl-lO 3/28/2!Kl3 II 1130328Sll42SD 
Sl-51 3/26/2!KIJ 0 llJ0326SlllSD 

Sl-52 3/24/2!Kl3 0 OJOJ24Sll2SD 

S2-53 3118/2003 0 030318S2l3SD 
S2-54 3118/2003 ·o 0303 I 8S2l4SD 
S2-l5 3119/2003 II OJ0319S25lSD 
S2·l6 4/l/2!KIJ II OJ0401S256SD 
S2-l6 4/l/2!Kl3 II 0311401S2144SD 

S2-57 4/l/2<MIJ 0 031140IS257SD 
S2-58 3/24/2003 II 0311324S258SD 
S2-59 3114/21103 II 0303 I 4S259SD 
S2-60 3/18/2!MIJ 0 OJOJ J 8S260SD 
S2·61 3118/2003 II 030318S261SD 
S2-62 3119/2003 II OJ03 I 9S262SD 
S2-63 4/3/2!Mll 0 0311403S263SD 
S2-64 411/2!Ml3 II 031140 I S264SD 
S2-65 316/2003 0 030306S26lSD 
S2-66 3/24/2003 II OJ0324S266SD 
S2-67 3/l/2003 II 03030lS267SD 
S2-67 3/l/2003 II 1131130lS2136SD 
S2-68 3/l/2003 II 031130lS268SD 
S2-69 3/17/2!M13 II 113113 I 7S269SD 
S2-711 3/14/2!Kl3 II 1130314S270SD 
S2-71 3/14/2!Kl3 II 1130314S271SD 
S2-72 3/24/2003 0 030324S272SD 
S2-73 3/6/2003 0 030306S273SD 
S2-74 3/l/2003 II 030305S274SD 
S2-7l 3125'2003 0 03032lS27lSD 
S2-76 3113/2003 0 030313S276SD 
S2-77 3/14/2<M13 0 0311314S277SD 
S2-78 3/27/2!Ml3 0 1130327S278SD 

TR-I 3117/Z!MIJ II 0303 I 7TRJSD 

TR·2 3/17/2!Kl3 II 03113 I 7TR2SD 
TR-3 3117/20113 II 031131 ?TRJSD 
TR-4 J/17/2!Kl3 0 03113 I 7TR4SD 

TR·l 31171211113 II 0303 I 7TR5SD 
TR-5 3/17/211113 II 113031?TRI40SD 
TR-6 3117/2003 0 0303 I 7TR6SD 
TR-7 4/1/2003 0 030401TR7SD 
TR-8 4/l/2(HJ3 0 03!140ITRRSD 
TR-9 3!31/'2003 0 03033 ITR9SD 
TR-IO 3131/21103 0 030331 TRIOSD 

TR·ll 3/27/2!Kl3 0 030327TRllSD 
TR-12 414/2!Kl3 () 03!14!14TRl2SD 
TR-13 3131/20113 II 1130331TRIJSD 

TR-13 3/31/2!Kl3 II 113033ITRl43SD 
TR-14 3/31/2!Kl3 0 030331TRl4SD 

TR·ll 3/20/2!Kl3 0 1130320TRI lSD 

TR-16 3/20/2!Kl3 0 030320TRI 6SD 
TR-17 3/2012<H>3 0 030306TRl7SD 
TR-18 3/6/2!Kl3 0 030306TRI 8SD 
TR-19 3/6/2003 0 0303116TRl9SD 

TR-20 3/6/2003 0 0303116TR20SD 

TR-21 3/6/2003 0 030306TR21SD 

TR-22 316/2003 0 0303!16TR22SD 
TR-23 3/IS/2003 0 030318TR23SD 
TR-24 3118/2003 () 0303 I 8TR24SD 
TR-2l 3/26/2003 () 0311326TR2lSD 

TR-26 3/26/21Kl3 0 030326TR26SD 

TR-27 3119/2003 () 0303 I 9TR27SD 
TR-28 3119/2003 () 0303 I 9TR28SD 

TABLEB·l 
BRADFORD ISLAND 

POST REMOVAL ANALYTICAL SUMMARY 
SVOCs 

~ j 
'5 s ft 

-~ . e .9 j 
~ ~ 

(ur/ke) lu•''""' .. .. 
SAMPLE 
TYPE .. i i!ll 

p 96U 19U 
p 98U 20U 
p 96U 19U 
p 98U 20U 
p 97U 19U 
p 97U 19U 
p 98U 20U 
p 99U 20U 
p 97U 19U 
p 98U 20U 
p 99U 20U 
p 97U 19U 
p 9')U 20U 

D 97U 19U 
p 98U 20U 
p 97U 19U 
p 99U 20ll 

D 97U 19U 
p 97U 19U 
p 98U 20U 
p 97U 19U 
p 97U 19U 
p 9'U 19U 
p 230U 4'U 

D 4SOU 89U 
p 95U l9U 
p 97U 19U 
p NA NA 
p NA NA 
p NA NA 
p NA NA 

D NA NA 
p NA NA 
p NA NA 
p NA NA 
p NA NA 
p NA NA 
p NA NA 
p NA NA 
p NA NA 
p NA NA 
p NA NA 
p NA NA 

D NA NA 
p NA NA 
p NA NA 
p NA NA 
p NA NA 
p NA NA 
p NA NA 
p NA NA 
p NA NA 
p NA NA 
p NA NA 
p NA NA 
p NA NA 
p NA NA 
p NA NA 
p NA NA 
p NA NA 

D NA NA 
p NA NA 
p NA NA 
p NA NA 
p NA NA 
p NA NA 
p NA NA 
p NA NA 
p NA NA 

D NA NA 
p NA NA 
p NA NA 
p NA NA 
p NA NA 
p NA NA 
p NA NA 
p NA NA 

p NA NA 
p NA NA 
p NA NA 
p NA NA 
p NA NA 
p NA NA 
p NA NA 
p NA NA 

3 of20 

~ 
1 

~ l 
]' 

l 
-1J l J '5 
ft 6 

~ 
6 .e • r e .t j 9 ~ 

~ ~ ::!- ~ 5! 
lu•''-' , . .,-. , .. ,_, fu·'-' fu·'-' 

.. .. .. .. . . 

....... 
19U 19U 96U 190U 19U 

20U 20U 98U 200U 20U 
19U 19U 96U 190U 19U 

20U 20U 98U 200U 20U 

19U 19U 97U 190U 19U 

19U 19U 97U 1900 l9U 

20U 20U 98U 200U 20U 

20U 20U 99U 200U 20U 
19U 19U 97U 190U l9U 

20U 20U 98U 200U 20U 
20U 20U 99U 200U 20U 

19U l9U 97U 190U 19ll 

20U 20U 99U 200U 20U 

19U 19U 97U 190U 19U 

20U 20U 9RU 200U 20U 

19U 19U 97ll l'JOU 19ll 

20U 20U 99U 200U 20U 

19U 19U 97U l'JOU 19U 

19U 19U 97U l'JOU 19U 

20U 20U 98U 200U 2011 

19U l9ll 97U 190U 19ll 

19U l9U 97U 190U 19U 

19U 19U 9SU 190U 19U 

4SU 4'U 230U 4SOU 4'U 

89U 89U 4SOU H90U IWU 

l9U 19U 9SU 190U l9U 

19U 19U 97U l<JOU llJU 

NA 9U NA NA NA 

NA 8.IU NA NA NA 

NA 9U NA NA NA 

NA 9.JU NA NA NA 

NA 9.IU NA NA NA 

NA R.SU NA NA NA 

NA 14U NA NA NA 

NA 9.7U NA NA NA 

NA IOU NA NA NA 

NA 8.7U NA NA NA 

NA. B.6U NA NA NA 

NA IOU NA NA NA 

NA 9.lU NA NA NA 

NA nu NA NA NA 

NA 12U NA NA NA 

NA IOU NA NA NA 

NA IOU NA NA NA 

NA 12U NA NA NA 

NA 9.9U NA NA NA 

NA 9.3U NA NA NA 

NA B.7U NA NA NA 

NA !SU NA NA NA 

NA IOU NA NA NA 

NA 9.6U NA NA NA 

NA 12U NA NA NA 

NA 9.Bll NA NA NA 

NA 12U NA NA NA 

NA 8.llU NA NA NA 

NA IOU NA NA NA 

NA BJ.U NA NA NA 

NA 9ll NA NA NA 

NA nu NA NA NA 

NA IOU NA NA NA 

NA llU NA NA NA 

NA 14U NA NA NA 

NA ll.9U NA NA NA 

NA 8.SU NA NA NA 

NA Hill NA NA NA 

NA 11.6U NA NA NA 

NA ll.4U NA NA NA 

NA R.4U NA NA NA 

NA 7.9U NA NA NA 

NA 7.6U NA NA NA 

NA llU NA NA NA 

NA IOU NA NA NA 

NA 12U NA NA NA 

NA 13U NA NA NA 

NA JJU NA NA NA 

NA 9.3U NA NA NA 

NA 9.BU NA NA NA 

NA 9.9U NA NA NA 

NA llU NA NA NA 

NA 11.!U NA NA NA 

NA R.61! NA NA NA 

NA 7.IJtJ NA NA NA 

NA K.711 NA NA NA 

NA K.4U NA NA NA 

NA 84U NA NA NA 
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'"''ALYI'E 
UNITS 
SELECrED BENCHMARK 

LOCATION 
SAMPLE SAMPLE 

-~m DATE DEPTH 

Gl-111 3/4/2(Nl3 0 030304Gll llSD 
GI-Ill 3/4/2003 0.7 03031MGll33SD 
Gl-112 413/2003 0 030402Glll2SD 
Gl-113 3n12003 0 030307Glll3SD 
Gl-113 3n12003 0 030307Gll37SD 
Gl-114 3n12003 () 030307Gll 14SD 
Gl-115 3/4/2003 0 030304Gll ISSD 

SE-117 3/5/2003 0 030305SEll 7SD 
DP-118 413/2003 0 030402DPll8SD 
DP-120 413/2003 0 030402DPl20SD 
DP-121 413/2003 () 030403DPl21SD 
DP-122 3/4/2003 0 030304DPl22SD 
DP-123 3/4/2003 0 030304DPl23SD 
DP-124 3/4/2003 0 030304DPl24SD 
DP-125 4/1/2003 0 03040IDP125SD 
DP-127 3/4/2003 0 030304DPl27SD 
DP-127 3/4/2003 0.4 030304DPl32SD 
DP-128 3/4/21Kl3 0 030304DPl28SD 
DP-128 3/4/21Kl3 0 030304DPl31SD 
DP-129 3/21/2003 0 030321DPl29SD 
DP-130 3/5/2003 0.7 030305DPl35SD 
DP-130 3/5/2003 0 030305DPl30SD 

RF-HKI 4n12003 0 030407RFIOOSD 
RF-HNI 4n12003 0 030407RFI 46SD 
RF-IOI 3/12121Nl3 0 030312RFIOISD 
RF-102 3/1212003 0 0303 I 2RFI 02SD 
RF-103 3/1212003 0 030312RFI03SD 
RF-104' 3/1212003 0 030312RFI04SD 
RF-105 3/12/2003 () 030312RFJ05SD 
RF-106 3/1212003 0 030312RFI 06SD 
RF-107 3/11/2003 0 030311RFI07SD 
RF-107 3/11/2003 0 0303 llRFl38SD 
RF-108 4/4/21Kl3 0 03041MRFI08SD 
RF-109 4/4/21Nl3 0 030404RFI09SD 
RF-llO 4/4/2003 0 03041MRFI IOSD 
RF-91 41812003 0 030408RF91SD 
RF-92 4/8/2003 0 030408RF92SD 
RF-93 418/2003 0 031M08RF93SD 
RF-94 4/8/2003 0 031M08RF94SD 
RF-95 4/8/21Kl3 0 030408RF95SD 
RF-% 4/8/2003 () 03040IRF%SD 
RF-96 4/8/21Kl3 () 030408RFl47SD 
RF-97 4n12003 0 030407RF97SD 
RF-98 4n121NJ3 () 030407RF98SD 
RF-99 4n12003 () 031M07RF99SD 

No,.. 

P = Prinury Hmple 
D = Field duplie11e sample 
l1 = lbie amlyte was not detected above the sample reporring li:rrut. 
I = 1ne result d an e~tinute. 
R = The result L~ rejected 
UJ = The analyte Wiii not detected and the reporttng limit n an e1rimiitc. 

NA= Not Arullyiu:d 
Dcrechon.~ ue in bold. 
[) =Detections greater th.n selected benchmarb ue m bnicken. 
Selected benchmarks ue prumrcd in T1bk 7. 

TABLEB-5 
BRADFORD ISLAND 

POST REMOVAL ANALYTICAL SUMMARY 
SVOCs 

~ I '5 
~ g . 

:e e 
JI 

~ ~ 
lu·'-' tu·,-· 

-- --
SAMPLE 
TYPE 

, .. .. 
p NA NA 
p NA NA 
p NA NA 
p NA NA 

D NA NA 
p NA NA 
p NA NA ,,. 

x 
p NA NA 
p NA NA 
p NA NA 
p NA NA 
p NA NA 
p NA NA 
p NA NA 
p NA NA 

p NA NA 
p NA NA 
p NA NA 

D NA NA 
p NA NA 
p NA NA 
p NA NA 

lD « 0f 
p IJBU 20U 

D 99U lOU 
p 97U 19U 
p 96U 19U 
p 99U lOU 
p 96U 19U 
p 98U lOU 
p 97U IOU 
p 97U 19U 

D IOOU llU 
p 91U lOU 
p 96U 19U 
p 97U 19U 
p 96U 19U 
p 98U lOU 
p %U 19U 
p 96U 19U 
p 91U lOU 
p 91U lOU 

D 97U lOU 
p 98U lOU 
p 97U 19U 
p 97U 19U 

Bcnchm1du ire not provided for 1nalytcs for which -ourcc 1re1 concmtnhom ire 
not 1hovc n:fcn:nce 1n:1 concmtnrioru. 

4 of20 

] 
~ 

~ 
lurr/JarJ 

--

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
., 

lOU 

lOU 

IOU 

19U 

20\J 
l9U 

lOU 

19U 

19U 

llU 

lOU 

19U 

19U 

19U 

lOU 

19U 

19U 

lOU 

lOU 

19U 

20U 

19U 

19U 

~ 

~ 
~ 1 J l '5 t 

~ t .s ~ g. 
.a- 9 :s ~ 
~ 

Q 

::! ~ ~ 
iu1r/k:R'J (mr/klrl , .. ,_, lu·'-' -- -- -· .. 

... - . 
13U NA NA NA 

llU NA NA NA 

9U NA NA NA 

8.7U NA NA NA 

11.IJU NA NA NA 

9.9U NA NA NA 

13U NA NA NA 

'"" . ·········"'· .· .. 
IOU NA NA NA 

IOU NA NA NA 

R.l>U NA NA NA 

IOU NA NA NA 

12U NA NA NA 

9.IU NA NA NA 

llU NA NA NA 

9.2U NA NA NA 

13U NA NA NA 

9.9U NA NA NA 

9.RU NA NA NA 

IOU NA NA NA 

15U NA NA NA 

llU NA NA NA 

14U NA NA NA 

..• 
lOU 98U lOOU 20ll 

lOU 99U 200U 20U 

IOU 97U 190U 19U 

IOU %U 190U l9ll 
lOU 99U lOOU 20U 

19U 96U 190U 19U 

lOU ••u lOOU 20U 

19U 97U llJOU 19U 

19U 97U 190U llJU 

llU IOOU 2JOU llU 

lOU 91U 200U lOU 

llJU 96U llJOU 19U 

19U 97U llJOU llJU 

19U 96U llJOU llJU 

lOU 91U lOOU 20U 

19U 96U 190U llJll 

19U 96U IOOU llJU 

lOU ••u lOOU 20U 

lOU 98U lOOU lOU 

19U 97U 190tl !IJU 

lOU 98U lOOU 20U 

19U 97U 190U llJU 
19U 97U l90U llJU 
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312412003 
73 316/2003 

-74 3/5/2ll03 
15 J/25121l03 
76 3/13/21l03 
77 3114/2003 
78 312712003 

3/17/2003 
311712003 
311712003 

030306TR20SD 
030306TR21SD 
il3il3ii6TR22SD 
0Jil31STR23SD 
ir.lir.l I STR24SD 
il30J26TR25SD 
030:l26TR26SD 
0303191'R27SD 
IJ303191'R2SSD 

TABLEB·5 
BRADFORD ISLAND 

POST REMOVAL ANALYTICAL SUMMARY 
svro 

D 

p 
p 
p 
p 
p 

D 

p 

D 

p 

p 
p 

p 

p 
p 

p 

20U 

l9U 

20U 
20U 

l9U 

19U 

20U 
t9U 

19U 

19U 
20U 

19U 

1911 

19U 
4'U 

I'll! 

19U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 

NA 

NA 

5 or20 

20\J 

9.lU 

uu 
!4U 

IOU 

8.6U 

IOU 

IJ.3U 

J:.\U 

l2U 

" IOU 

12U 

9.90 

9JU 

8.7U 

!SU 

IOU 

9.6\J 

12U 

9.8U 

12U 
uu 
IOU 

ll.6U 

nu 
IOU 

llU 

"" 89U 

I.SU 

B.<1U 

lt4U 

SAU 

7.9\! 

7.6U 

JIU 

IOU 

llU 
l3U 

9.l!:U 

9.9U 

llU 

flJU 

P..6tJ 

7.9U 

ll.7ll 

HAU 

20U 

19U 

20U 

20U 

8.7U 

8.6U 

IOU 

9.3U 

IJU 

IW 
IOU 

IOU 

12U 

9.9U 

9.3U 

8.7U 

"" IOU 

9.6U 

12U 

9.8U 

12U 

S.8U 

IOU 

iJiU 
9U 

nu 
u:n; 
llU 

"" •.9U 

&.SU 

7J'iU 

tt6U 

l.4U 

ll4U 

7'1l 
76U 

llU 
IOU 

12U 

DU 

llU 

9.llU 

9.9U 

llU 
3.IU 

s.rm 
7.9l! 

8.7lJ 

ll.41J 

19U 

;!OU 

19U 

20U 
20U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

19U '>.II 
20U IJ.T 

l9U 21 

11.7U 

ll.6U 

IOU 

9.)U 

" 120 

IOU 

1:20 

9:9U 

9JU 

7.f>U 

IHI 
IOU 

nu 

13U 

IJ.lU 

98ll 

•).9U 

1111 

IUU 

ll.<iU 

7.9U 

lt7U 

tt4U 

19\! 

!Ill! 

9.'.\U 

'J.IU 

?.7ll 

IOU 

lt7U 

IU\11 

9JU 

!2U 

JOUJ 

12U 
9."1J 

9,3U 

7J>U 

llli 
2J 

l2U 

Ill! 

9JI! 

'J.llll 

!llJ 

1UU ... 
7.9li 

ft7ll 

"K.411 

"RAU 

J'JlJ ,. 
"" 11.IU 

9.:m 
•UU 

"" 9.7U 

IOU 

B.?U 

" 
77 

12U 

"'" IOUJ 

llti 

9.3U 

7hll 

!Ill 
2J 

12tl 

DU 

\UU 
'J,KU 

!HJ 

" 7.91J 

lt7U 

1t4U 
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TABLE B-S 
BRADFORD ISLAND 

POST REMOVAL ANALYTICAL SUMMARY 
svoc. 

RF·llO 
RF-91 
RF·92 

Nola 

P = Primary •ample 
D = Fw:ld doplic1tc 11a111ph: 

U = TIYc 11m1lyte vns not derecred alxwc the 1u1mplt: rcp>mng limit, 

I = 1he ruuk i.t 1n arima~. 

R = Tiic n.t$uh is re:Jeeted 
l.!1 = 'fhe &N}ytt WU not dcteetcd 1nd the n:portiog l:unit 0 an etrinuite. 

NA= Not Analyud 
Dem:riuru: arr in bold 
I} =Dcteetion11 gn:atu than tclected bendumrk.~ 1n: in br•dtch, 

Selected benchmafb Ut: pmrnted m T1blc 7. 
Bcndvnarb an: not pnwided fur abalytl!ll fur which soun:c U!!a concentnrions uc 
not 1bovc rcfcttna 1ne1 conccntntioM. 

NA 
NA llU 
NA 9U 

L7U 

•.9U 
9.90 

20U "'" 19U IOU 
20U 20U 

19U 19U 

190 IOU 
llU 21U 

2llU 20U 

190 

190 

6of20 

13U NA 
JIU 

9U 

'·"' ii;~ 
B.9lJ 

9.9U 

IOU 

IOU 

8.9U 

IOU NA 

llU NA 

!.UU NA 
JIU NA 
9JU NA 

llU NA 
9.llU NA 

9.IU NA 

IOU NA 

}~ 

20U 20U 

19U 19l1 l'IU 

2llU 20U 20U 

190 19U 19U 

19U 19U 19U 

21U 21U 21U 
20U 20U 21JU 

19U 190 

190 190 

19U 19U 

200 20U 

19U 19U 

19U 19U 

20U 20U 

20U 

19U 19U ""' 20U 20U UJ IJJ 

19U 19U 111 1!1.l 

""' 19U 19U 19\J 

·~ 
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tl30324S253SD 
tl31!3 I 4S259SD 
0303 ISS260SD 
tl30318S261SD 
tl303 I 9S262SD 
030403S263SD 
030401S264SD 
03031l6S26SSD 
030324S266SD 
OJOJOSS267SD 
113030SS2136SD 

(l 

(l 

S2·76 
S2-77 
S2-7K 
TR-I 
TR-2 
TR-3 
TR-4 
TR-5 
TR-S 
TR-6 

-7 

03031 S.TR24SD 
<1311326TR25SD 
030326TR26SD 
03113 l 9TR27SD 
030319TR2RSD 

TABLEB-5 
BRADFORD ISLAND 

POST REMOVAL ANALYTICAL SUMMARY 
SVOC. 

19U 19U 

200 20U 

200 ll 

'"" 19U 

200 
·~· lllU ... 

20U UGJ , .. .,. 
""' 20U 

19U '"' l&J JO 
)7.J " 19U 141 

19U " 19U 19U .,. ·-· ll9U ,,. 
19U l9U 
13.T ,. 

p OU 9U 
p lUU 11.!U 

13 •• 

... """ IOtJJ IOUJ 

J2U "" '11.IJU '"" 
:u 17 

"" 15U 

JOU IOU 

9.6U 9.6U 

12U 12U 

'>.SU 9.RU 

12\J 

8.BU 
1011 

llJiU 

'" \3U 

JOUJ 

7'.T 

14U "" &.9U l.9U 

uu I.SU 

7.CiU 1.6U 

&.fiU 

7 of20 

.. 200U 20U 21lU 20U 

19U '""" l9U l•U 19U 

2llU 200U 20U 20U 20ll 
20U 20llU 201J 200 

J9ll 

20U 
ll)tJ 

20U 

llJU 

lOU 

llJU 

19U 

20U 
'9U 

19U 

19U !<Jll , ... 4SOU 45U 4'U ''" 100 ""'" R9U "" >llU 

19U IOOU IOU IOU t•JU 

" llJOU 190 19U !'Ill 

9U NA NA NA NA 
ll.IU NA NA NA NA 

14 NA NA NA 

NA NA NA 

NA NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA . .... NA NA NA 

'"'' NA NA NA NA 

J4U NA NA NA NA 
9.9U NA NA NA 

9.'.\U NA NA NA NA 
37 NA NA NA NA 

"" NA NA NA NA 

IOU NA NA NA NA 
9.0IJ NA NA NA NA 
12U NA NA NA NA 
9.RU NA NA NA 

12!J NA NA 

fl.BU NA 

IOU NA 

uu NA 

9U NA 

IJU NA 

!OUJ NA 

711 NA 

14U NA 

l!:.9U NA 

'·"' NA 

NA 

NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

" NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA 

NA NA NA NA 

NA NA NA NA 
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ALYI'E 
UNITS 
SELECTED BENCHMARI: 

LOCATION 

RF-!06 
RF-107 
RF-107 
RF-108 
RF-109 
RF-110 
RF-91 

N .... 

P = Primary 11mple 

SAMPLB 
DATE 

41112003 
4/S/lOOJ 
4/S/l003 
41812003 
4nllOOJ 
4nll003 
4nll<KIJ 

D F'rield duplicate: 1111nplc 

0 
0.4 

U = Thie 11nalyti: wa." oot detected 1bcm: the sample rrporring limit. 
J = The remit i.!I 1n e11tirruite, 

fl = The n:tult is n:j«tcd 
UJ = 1be 1nalyte wu not detected and the reporting I.Unit~ 1111 ~tl:matt. 

NA= Not Analyud 
Detectioru arc in bold. 
{ J =Detectioru grcmr thitn u:lccred bcncNmtb 111r in bncltrn, 
Se1"tm bcnchmuks •~ pnmmted in T .blc 7. 

TABLES.S 
BRADFORD ISLAND 

POST REMOVAL ANALYTICAL SUMMARY 
svoc. 

20U 

"" lot! ,.,., 190 

20U 200 
19U 19U 

20U 20U 
p 19U 19U 

p 19U 19U 

0 21U 21U 
p 20U 12.l 

p 19U 190 

19\J '"' 19U 19U 
20U 20U 

19\! 

19\J 

20U 

ll.J 
19U 

20U 

'"' 19U 

Benchmarb «re not provided fur~ fur which sourre area roru:emntmm an: 
nor 1bove tTkreru:c •tt• oonct'l'rt1lhom. 

Rof20 

NA NA 

NA NA NA 
NA NA NA 

NA NA .. '.'# 
NA NA NA 

NA NA NA 
NA NA NA 

NA NA 

' NA NA ·~ -.' 

NA NA ' 
NA NA NA 

NA NA NA 

NA NA NA 

NA 

200\J 20U 20U 

11.1 lOOU 20U 20U 

190 lllOU 19U 19U 

19U !'IOU !9U '"' 200 lOOU 20U 20U 
19U 

"'" '"' ,.,,, 
''" 20U 

19\l ii,.· 
l9U 

19U 

20\! 20U 

19U lllOU l9U IOU 

19U 190\! 191J 191J l9l) 

20U 200\J 20U 20U :2oU 

IOJ 200U '°" 20U '"" 1911 !'IOU l9U l9U 19ll 

l!!J 200U 20U 20U 20U 

13.J 190!! IOU l9U llJll 

19U 190U "" !•Jll "'' 

'~ 

<"-•, 
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030401 S236SD 
030401S2144SD 
0304UIS2l7SD 
030324S23BSD 
03U314S2l9SD 
03U3 IBS260SD 
030318S261SD 
U30319S262SD 
03U403S263SD 
030401S264SD 
1l30306S265SD 
030324S266SD 

03030lS2136SD 
03030lS263SD 
0303 ! 7S269SD 
0303 I 4S270SD 

TABLEB-l 
BRADFORD ISLAND 

POST REMOVAL ANALYTICAL SUMMARY 
svoc. 

D 
p 
p 

p 
p 

D 

D 

p 

p 

p 

D 
p 

p 

p 

D 
p 
p 
p 

p 

J9U 

<OU 

J9U 

J9U 

.WU 

JOU 

l9U 

l9U 

J9U 

39U 

J9U 

18U 

9011 

lll!lU 

"" 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

19U .. 

920 

19U .. 
27 .. 

19U 
llO 

t9U 

19U 

'"' NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA 1'1il 

NA ... 
NA 

I) of20 

19U 

20U 

1911 

l9U 

t9U 

1911 

19\J 

19\J 

l\IU 

200 

19U 

1911 

19U 
)9U 

19U 

<SU 
89t1 

l9lf 

t•u 
NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

19U 

20U 

19U 

20U 

19U 

IOU 

1911 

19!1 

19U 

20U 

"" 20U 

19U 

19U 

20U 
19U 

19U 

19U 

7&1 

19U 

"" 19U 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1'1 

l&J 

82 

1911 

1911 

20U 

19U 

'" 

,,.. 
15.T 

l!U 
IOU 

1),6\J 

12U 
9.11U 

121.1 
IUIU 

IOU 

!t6U 

9tl 

l2tl 

9Jl! 

9.&U 

9.9U 

llU 

IUU 

it7U 

8.41J 

3.411 

19U 

21lU 

1911 

1911 

1911 

2lHJ 

" J9U 

2t1U 

20U 
llJll 

2011 

19U 

:WU 

4l 

20U 

19U 

IOU 

!SU 

"'" 9.fiU 

12\J 

1J.1m 

12U 

11.&l: 

IOU 

K.6U 

9U 

IJU 

IOU 

'"" I.CU 

•.9U 

IHI 
IUU 

11.611 

7.9U 

R.7U 
SAil 

Ull 

1911 

20U 

19\) 

20U 
IOU 

19U 

20U 

WU 

19U 

"'" 20U 

l'JlJ 

20U 

19U 

l9U 
)9\) 

l>U 

mu 
'-Hi!J 

l2U 

IOU 

1t6U 

9ll 

13 

IOU 

U.l 

14U 

lt?U 

IJ.IJll 

IHJ 

IUU 

ll,lllJ 

11.4U 

11.411 

11..411 
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TABLEB·5 
BRADFORD ISLAND 

POST REMOVAL ANALYTICAL SUMMARY 

Noue1 

P = Ptim.ltynmplc 
D = Field duplicate sample 
LI = Thie aruilyr1e wa~ nor dcrectc<l •bove the )ttmp\e upotrulft !unit. 
J =The n!!lult is an e!ltimiite. 

R = The n:11ult i1 rciccttd 

llJ = The 1ruilyt:t w.u not dctccttd md the ~ iimit ;., an tthntttc, 
NA= Not Anatyzro 
Ot':'«!crk>m art" in hold 
( ] =Detections tp11tcr than 1clccted benchmarks an: in bmckc'1' 
Selected bendvnub an: ptttenltd in T11ble 7. 
Bertehrnatb att not provnkd for an.lyre11 for wflKh '<M.1n:e attll concenrnihon.s ah': 
not above vtfetttttt an:a tmtecrtttwhoiu. 

svoes 

~ 
/!,. 

" i 
NA 

NA 

IOofW 

.!! .; 
-s .. 
"' 

! 
JA2 

.. u 
1au 
26U 

.. 
19U 
19U 
21U 

20U 

19U 

.. 

~ -s 

t 
~ 

NA 
,, 

NA 
NA 

' i~_-: 

..... !!IU 

191.1 Ml 19'0 
200 20U 20U 

l!IU l!IU 190 

l!IU l!IU l\.llJ 

200 2tJU lOU ti' 
13.l 20\J 20U 

19U l9U 19t! .. 
17.J 20\J "'" 
·~· 

!!IU 190 

19U !!IU 19ll 
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TABLEB-~ 

BRADFORD ISLAND 
POST REMOVAL ANALYTICAL SUMMARY 

SVOCs 

p 
p 
D 
p 
p 
p 
p 

p 

p 
p 
p 
p 
p 

p 
p 

D 
p 
p 
p 
p 
p 
p 
p 
p 

D 

p 

p 

p 

" :rou 
19U 

'°" 1911 

1911 

20U 

l9U 

:rou 
20U 

19U 

20U 

19U 

""" 19!! 

""" J9U 

19U 

:IOU 

IOU 

"" 19U 

4SU 

19U 

IOU 

IOU 

NA 

NA 
NA 

NA 
NA 

NA 

NA 

NA 

NA 
NA 
NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 
NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

11 of20 

1911 

:rou 
1911 

20U 

1911 

1911 

20U 

20U 

19U 
20U 

20U 

1911 

20ll 

1911 

2011 
19U 
lOU 

190 

"" 20U 

19U 
19U 

19U 
4'U 

19U 

19U 

"" NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 
NA 

NA 

NA 

.. , 
20U 

19U 

200 

19U 

19U 

20U 

:rou 
19U 

20U 

20U 

19U 
20U ,., 
20U 

19U 

IOU 

19U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

19U 

lOU 

19U 

20U 

19ll 

19U 
20U 

20U 

19U 

20U 

20U 

19U 

:rou 
19U 

:rou 
19U 

20U 

19U 

!91J 
l!JU 

19U 
19U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

.... .... 
31 

'" 19U 

19U 

20U 

... 
1100 

ILi 

" 

llOU 

1911 .. 
"" 11.!U 

31 .. 
~.JU 

it.SU 

14U 

•.nu 
IOJJ 

BJU 

II 

9.3U 

12U 

llfl.l 
IOUJ 

"" 9.9U 

9.JU 

'' llU 
II 

llU 
9JlU 

12U 

IL'BU 

JOIJ 
lt6U 

nu 
IOUJ 

1111.J 

14U 

8.9U 

11.:'!itJ 
1.61J 
tt6U 

1l.4U 
IAU 

1.91J 
7.filJ 

!llJ ,. 
12U 

IJU 

IJ.JU 

9.IU 

llU 

aJU 

?.9U 

M.40 

1911 

lOU 

llJU 

20U 

19U 

19U 

20U 

190 

19U 

20U 

"" 

R9U 

J9U 

l'HJ 

9U 
iuu 
9U 

9 .. m 
9JU 

1tm 

"" 9.1U 

IOU 

8.7U 
8.6U 

JOU 

12U 

1iKi 

llU 

!2ll 

9.&U 

12U 

IUIU 

IOU 

1.111 

mu 
llU 
J4U 
11.9ll 

7.tlU 

llJil.J 

"" MAU 

7.'JIJ 

Ill! 

"'" l2U 

HU 

!JU 

~uu 

9.l!IJ 

ll!J 

II.JU 

20U 

l9U 

l9tl 

NA 

NA 

NA 

NA 

N.• 

NA 

NA 
NA 

NA 

NA 

NA 

NA 
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TABLEB·S 
BRADFORD ISLAND 

POST REMOVAL ANALYTICAL SUMMARY 
SVOC. 
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3120/2003 
3/201200) 
31612-003 
31612003 
3/6121Hl3 
31612003 
31612003 
31181211113 
3118121103 
3126/2!Kl3 
312612003 
3/l9/21Kl3 
3/19121Hl3 0303 l 9TR28SD 

TABLcB-5 
SRADFORD ISLAND 

POST REMOVAL ANAL YT!CAL SUMMARY 
svoc. 

p 

D 
p 
p 
p 

p 

p 
p 

191.f 91U 

20U 
20\I 
191.f 

20U 99U 

191.l '7U 

20U "" 191.f 97U 
20U 'J'JU 
19U 97U 

19U 97U 

20U 93U 
J9U 97U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

Bof2n 

23-0U 
43-0U 
9SU 

97U 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

19U 

20U 

4SU 

"" 19U 
190 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

18.T 19U 

20U 200 

19U 19U 

24 20U 
19U 19U 

19U 
20U 20U 

20U 

l9U 19U 

lOU 

J9U 19U .. , 1911 

9ll NA 

R.lll NA 

11 NA 

'>.3U NA 

~uu NA 

II.SU NA 

14U NA 
9.7U NA 

ll:.6U 

9.3U 

lllf ..,,, 
IOUJ 

llU 

9.llU 

9.3U 

ISU 

mu 
9.61.l 

12U 

9.8U 

12U 

IUiU 

IOU 

tum 
9U 

12U 

"" llU 

9.]U 

'.l.llU 

9.9U 

llU 

3.IU .. 
7.9U 

ll.7H 

S.4U 
l!AH 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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TABLEB-l 
BRADFORD ISLAND 

POST REMOVAL ANALYTICAL SUMMARY 
svoc. 

030lllRFl31SD D 
030404RFl OSSO P 
030404RFl09SD 
030404RFllOSD 
030401RF91SD 
030401RF92SD 
03040IRF9JSD 
030408RF94SD 
03040IRF9lSD 
03040IRF96SD 
030401RF147SD 
030407RF97SD 
030407RF98SD 
030407RF99SD 

P: Primuy"""'l'le 
D = Pidd duplicate sample 
l! = Thte 11111Riyte WM not dctrcttd 1bovi: the !ttmplc n:portlng ltmit 
J ;; The ~ult is an estimate, 

R == 1l\C result i! n:Jectcd 
lll = Tiie 11Nlyte \\111$ not ~fed imd the n:potting lmut 0 .tt1 rsrirn.att. 

NA= Not Analyzed 
Detections IR in bokl. 
[] =Detections greater rhan $elected benchmatb Me 111 hn:tk.et). 
Selected benchnudu ...e pRtented io Table 7. 

Benc:hnutb ttc not provided fur amlytet; fur wtuch souru m::a concerunbon~ an: 
not above Rfcrence are1 concmtnriom. 

I I 

NA NA 

NA NA 
NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
NA NA 

NA NA 

NA NA 

20U 91U 

"'" 99U 

19U 91tJ 

19U %U 

""' YOU ,.., .. u 
20U 91U 

19U 97\J ,.., 97\J 

21U IOOU 
9IU 

14 of 20 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

N 

20U 
20U 

l9U 

19U 
20U 
19U 
20U 

19U 

19U 

21U 
20U 

~----,.-.·····-~-----. -- - - -

l 
Cl 

'• .;, 

llU NA NA NA 
JIU NA NA NA 
9U NA NA NA 

R.7U NA NA NA 
ll.9U NA NA NA 
9.9U NA NA NA 
llU NA NA NA 

11 NA NA NA 
2l NA NA NA 

l.9U NA NA NA 
!OU NA NA NA 

12U NA NA NA 
9.IU NA NA NA .. NA 

f{',.' 

' ·'.·,' 
19U 

19U !IOU 
200 211U 20U !WU 

19U ""' 19U 120U 

20!1 201) 20U 120U 

"" 19\J 19U 120U 

19U '"' 19U !20U 

2lll 21U 21U 120U 

'"" 20U 2llU 120U 

"" '"" 120U 
T" 

"" 19U 120U 
~ 

"" 19U 120U 
20U "'" l20U 

191) !9U !lOU 

l9U 19U 12011 

20U 20U !20U 
L 

.. .,! 

20U 20U 120U 

19U 19U !20U 

20U 20\I 120U 

'"" l'>U 120U 

19ll IOU 12ou 
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S2·68 
52-69 
S2-70 
S2-71 
S2·72 
S2-73 
SM4 

311911.<103 

TABLEB·l 
BRADFORD ISLAND 

POST REMOVAL ANALYTICAL SUMMARY 
svoc. 

20U 

201.l 
p 19U 
p 20U 

D 19U 

19U 

D 19U 
p 
p 
p 

p 

D 

"" 
9U 

1UU 

'ou 
9.3U 

9:JU 

14U 

9.7U 

IOU 
p B.1U 
p UiU 

IOU 
9.lU 

13U 
llU 

IOU 

D IOU 

121! 
9.9U 

J,7U 

IOU 
9.6U 

12U 

12\J 

fl.llU 

!OU 

8.6U 

9U 

nu 
JOU 

D llU 
p 14U 

8.9\J 

p 1'1.SU 

7.6U 

7AIU 

15 of20 

19U 

201.l 

l9U 

20U 

lOU 
19U 

20U 

191.l 

20U 

191.1 

20U 

19U 

1911 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

97U 

990 

.. ., 
99U 

97U 
99U 

97U 

9BU 

97lJ 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 
NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

!9U 

!9U 

20\J 

!9U 

20U 

20U 

19U 

20U 

IOU 

20U 

19U 

"'" 19U 

19U 

20U 
191) 

19U 

l9U 

4'U 

1\IJU 

19U 

I'll! 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

l9U 

39U 

39U 

39U 

391.l 
391) 

39U 

"" 39U 

J9U 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 

l9U 

l9U 

19U 

lOU 
fl)U 

2!JU 

191.l 

191.l 
20U 

19U 

19U 

20U 

191.l 
19U 

19U 

<SU 
M<JU 

19U 

llJU 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

19U 97U 

19U 

20U "'" 20U 

1\111 

20lJ <J&U 

20ll 

19U lJ7U 

20lJ 99U 

19U 97U 
20U 

190 •nu 
l<lll WU 

lt.Jll •nu 
1911 

20U 'Jiit! 

l<JtJ 97U 

t9ll 97\l 

fl)lJ 

45U rn1u 
"JU 
l9U 

19U 

NA 

NA 

NA 

NA 

NA N.A 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA 

NA NA 

NA 

NA NA 

NA NA 

NA NA 

NA 

NA NA 
NA NA 

NA NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA NA 

NA NA 

NA NA 

NA 

NA NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA NA 

NA NA 
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No,.. 

P = Primary '-IUllpie 
D = Ftdd duplic1te s.rnpk 
U = 'Thle .analyte was not dcucttd move the Hmplt reporting !unit 
J = The result 8 an utimatr.. 
R =The reiuit ls m~d 
lg "'" The analyti! wu not dete<:ted md the npotring limit ia al'I drimatc. 
NA= Not Analyr.ed 
Det«tions tU'e: in bold. 
~ ] =Detections gn:atl:r dun selecm:I bmchmuks are m bftclu:u. 
Sde-cted beochmsdca am presented in T1tbk: 7. 
l:lettchnwks 1.n: not provided fur andytcs foe which mun.:e ara concertmrions an: 
not Above reft:nmce area concentruion.~. 

TABLEB-l 
BRADFORD ISLAND 

POST REMOVAL ANALYTICAL SUMMARY 
svoc. 

IJU 

llU 
9U 

9.IU 

JIU 
9:2U 
nu 
9.9U 

9.llU 

19U 
20U 

19U 

190 

21U 

20U 
19U 

"" 19U 

'"' 

16of20 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

IOU 
20U 

'"" '"" 21U 

20U 

l9U 

IOU 
!9U 

20U 

19U 

19U 
lOU 

2llU 

19U 

20U 
19U 

"" 

f 
1 z 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

99U 

90U 

.. u 
97U 

97U 

IOOIJ 
911U ...., 
97U 

900 

..u 
96U ...., 
9RU 

"" 9'lt! 
'8U 

"'" "'" 

• 

! 
t z 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

NA NA 

NA 
}~ 

NA 

NA 

NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 
NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 

NA NA 

NA NA 

NA 

lOU 9RU 

:rou 99U ,.., •'It! ..... 96U 

:rou 39U :ZOU 20U '9IJ 
19U l9U llJU 

20U J9U ;!, 
19U 39U 

19U :WU 

"" 4'U 
21lU :WU 

19U l!IU , .... 
190 '"" 200 :WU :20ll 911U 

19U lllU ,.., 191J '16U 

19U "'" t9U l\R! %U 

20U 39U 20U 2llU .... 
lOU 39U :rou 20U ... , 
19U 39U 19U 19U 97U 

2llU :WU ""' 20U """ 1911 :WU l!IU 19U "7ll 

1911 ;\9U 19U 19U 97U 
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TABLEB-5 
BRADFORD ISLAND 

POST JlEMOV AL ANAL VTlCAL SUMMARY 
svoc. 

j 

J ·~ 

~ ~ •NALYTE 

"N' '.> fu-'~' 
,,_,~, 

CHMAIUC -- ·-

) "" .30 ~ o 03o321Sl30SD P "" '9U 

.JJ 0 0303!9Sl3lSD P %U lBU 
-32 O OJ0321Sl32SD P .. u '"' -33 3/14ll003 0 030314Sl33SD P 97U "" -34 3ll312003 0 030328Sl34SD p 97U "" -35 3/1312003 0 030313Sl35SD p 98U "" -36 3ll8/2003 0 o3032BS136SD p 99U l9U 

I 
3ll6/2003 0 030326Sl37SD p 97U "" 3/20/2003 0 030320Sl38SD p 9'U 59U 

3/1412003 0 030314S!39SD p 9\lU l9U 

3/1412003 0 o30314Sl40SD p 97U "" 3/l3/l003 0 

~ 
p 99U <IOU 

1-41 3113/lOOJ 0 D 97U "" 1-42 3113/l003 0 p 98U !9U 

1-43 3/ll/l003 0 p 97U nu 
1-44 312112003 0 I030321Sl44SD p 99U '"' 1-44 312112003 J) I030321Sll41SD D 97U l8U 

1-45 3125/2003 0 I030325Sl45SD p 97U SRU 

1-46 3/25/2003 0 

Iii 
p 98U l9U 

~ 
3/19/l003 0 p 97U "" 3/19/l003 0 p 97U SIU 

3/l8/l003 fi D p 9lU l7JJ 

l 
3ll8/l003 0 03032BS150SD p llOU l40U 

3/lB/2003 0 030328Sll42SD D """ 270ll 

312612003 (I 030326Sl51SD p 9:SU S7U 

312412003 0 030324Sl52SD p 97U "" 3/U/2003 0 030318S253SD p NA NA 

3/18120113 0 113113 l 8S254SD p NA NA 

52-55 3/l9/21Hl3 n 030319S255SD p NA NA 

S2-56 4/l/l003 0 031l401S256SD p NA NA 

S2-56 411/2003 I) 1130401S2144SD D NA NA 

Sl-51 4/1/2003 " 030401S257SD p NA NA 

S2-58 3/l412003 II 031l324S25BSD p NA ' N 

~ 
3/l4121Hl3 0 030314S259SD p NA NA 

3/18121Kl3 I) 0303 JSS260SD p NA :SA 

3/18/21Hl3 0 030318S26!SD p NA NA 

S2-62 3/19/l003 0 

t303U6S265SD 

p NA NA 

$2.63 4/3/lOOJ 0 p NA NA 

S2·64 4/112003 0 p NA NA 

S2-65 3/6/l003 0 p NA NA 

S2-66 3/l4/2003 0 

• 
p NA NA 

S2-67 315/l1Kl3 II p NA NA 

S2-67 315ll003 0 D NA NA 

S2·68 3/5/l003 0 p NA NA 

S2-69 3117/lll03 0 p !"iA :SA 

S2-711 3114121)()3 0 p NA NA 

82-71 3114/21)()3 11 p NA NA 

52-72 3124/21)()3 0 11303Z4S272SD p NA NA 

S2-73 316/21)()3 0 1130306S273SD p NA NA 

82-74 31512003 " 030305S274SD p NA NA 

S2-75 3/l5/21Ki3 0 030325S275SD p NA s~ 

It 
3/13/21Mi3 I) 030313S276SD p NA NA 

3114/21M13 II &= 
p NA NA 

312712003 11 p SA NA 

TR-I 3117/2003 II p NA NA 

TR-2 3/17121Kl3 II 0303 I 7TR2SD p NA NA 

TR-3 3117/2003 (} 0311317TR38D p NA NA 

TR-4 3117/lOUJ II 0311317TR4SD p NA NA 

TR-5 311712003 II 1130317TR.ISD p NA NA 

JJ<-5 3/17121Hl3 II 0311317TR140SD D NA NA 

TR-6 3/17/lll03 II 

l"••m= 

p NA NA 

TR-7 4/l/l1Kl3 II p NA NA 

TR-3 4/1121103 II p NA NA 

TR-9 3/31/2003 II p NA NA 

TR-10 3/3112003 11 p NA NA 

TR-11 3127/lOOJ II p NA NA 

TR-12 41412<Kl3 0 p NA NA 

TR-13 3131/ll)()J 0 1030331TRl3SD p NA NA 

TR-13 3/3l/21Kl3 I) I030331TRl43SD D NA "" TR.14 3131/2003 0 

ll>Jll3U6TR13SD 

p NA NA 

TR.tl 31211121)()3 II p NA NA 
TD.,J6 3/20/2003 0 p NA NA 

3/l0/2003 0 p NA NA 

3/6/l003 0 p NA NA 

3/6/21Kl3 II 

I 
p NA NA 

0 p NA NA 
(j p NA NA 

31612003 II p NA NA 

3118/l!Mll 0 p NA NA 

3/18/l<Ml3 0 p NA NA 

Jn6/21103 0 p NA NA 

TR-26 3126/21Ml3 0 p NA NA 

ITR-27 3/1912<Ml3 0 D p NA NA 

ITR-28 3/19/2!M13 JI lo30319TR2KSD p NA NA 

17of21l 

1 I 9 

l e j i 1 "' ~ 'i. 'i 
fu-'r.-' tu-'~' lu- 1'-' tu•llo.\ 1n.1i..' I 

-- -- -- -- '.lil4 • 

~~ 19U 

"'" "" 20U 
3&U %U 19U i'JU ,. 
39U """ l&I 20U J7 

l9U 97U )9lJ l9ll 19ll 

l9U 97U 19U 19U llJll ,,., 911U ""' 20U WU 

39U 99U WU 2JJU '"' 39U 97U 19U IOU 19U 

J9U 9111 2JJU 21lU '°" 39U 991J WU 2llU 20U 

39U 97tl IOU 19U l9U 

<OU 99U 20U 20lf "'" '9U 97U 19U IOU 19U 

"" "" 
,. 2-0U 20U 

39U 97U 19U J9U !Jtl 

39U 99U 20U 20U 20U 

J9U 97U l!JU 19U 24 

39U tJ7tJ J9U J9U 11 

"" "" 2llU 20U 31 

39U 9711 l!>U IOU 141 

39U 9'1U l'IU J9U " 
J8U 9lU ,.. l!>U J!l.l 

90U 23-0U 4lU "" 450 

ll!OU 4SOU ""' l!'JU ,,., 
lRU 9lU J9U 19U 19U 

.l9U 9'1U l9U llJU ,. 
NA NA NA NA 9U 

NA NA NA NA 8.llJ 

NA NA NA NA IJ 

NA NA NA NA .. 
NA NA NA NA <).111 

NA NA NA NA lL5l! 

NA NA NA NA l4U 

NA NA NA NA lJ.1U 

NA NA NA NA JOU 

NA NA NA NA 8..7U 

NA NA NA NA i.6U 

NA NA NA NA ,, 
NA .. NA NA ""' 
NA NA NA NA , .. 
NA NA NA NA l21J 

NA NA NA NA " NA NA NA NA IOU 

NA NA NA NA f'2U 
NA NA NA NA 9.9U 

NA NA NA NA 93ll 

NA NA NA NA 9.~ 

NA NA NA NA llU 

NA NA NA NA mu 
NA NA NA NA 9_61.J 

NA NA NA NA IW 

NA NA NA NA •;_&u 

NA NA NA NA J2ll 

NA NA NA NA R.llU 

NA NA NA NA IOU 

NA NA NA NA ll:hlJ 

NA NA NA NA vu 
NA NA NA NA !31J 

NA NA NA NA IOU 

NA NA NA NA 2J 

NA NA NA NA 14U 

NA NA NA SA ll,9U 

NA NA NA SA 1!.5ll 

NA NA NA NA 7J1U 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 7.9U 

NA NA NA NA 7Ji1J 

NA NA NA NA IHJ 

NA NA NA NA " NA NA NA NA l2U 

NA NA NA NA 21 

NA NA NA NA HtJ 

NA NA NA NA ""' 
NA NA NA NA 9JR! 

NA NA NA NA 'J,l}ll 

NA NA NA NA JIU 

NA NA NA NA K.IU 

NA NA NA NA 27 

NA NA NA NA 7.'Jll 

NA NA NA NA 11.7U 

NA NA NA NA lt4U 

NA NA NA NA &Alf 
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N.,... 

p • Primary ._.., 
D = Field duplicsti: 1ample 
ll := 1"hMe analyte WH not ~cted al'KM'! the Hmple n:porting limit. 
J ""' Thto: Mult is •n CJtima~. 
R = 11\e reeuh ii rejected 
qJ = The flNllytc wu not dl."tttttd 11nd the n:'f'Qtring Jirrur it 1:n e'timare. 
NA= Not ArWyted 
Dctcctiona 1n: "1 bold. 
I J =lli:tectiOM pstet tlun selected hcnchrnarb U1: fn bfaWD. 
Sclet:ttd ~nchmub in presented Ut Tlible 7. 

TABLES·~ 

BRADFORD ISLAND 
POST REMOVAL ANALYTICAL SUMMARY 

svoc. 

NA NA 

NA NA 

NA 

NA 

NA 

NA 

NA 

,.., 
>90 

nu 
96U '7U 
99U >9U 

'""u SIU 

91U •911 
97U 5&U 
97tJ '8U 

IOOU 62U 

.. u ••u 
96U nu 
970 >IU 

960 nu 

"° ""' 960 S1tl 

96U '8U 

9IU '90 

91U '"' 91tl nu 
••u >9U 
970 '"' 97U >SU 

Benchmsrb an: nor provided fur INlyh:s for which Jout'Ce UC.~ 1te 

nut above refettnce 1UU concentniriom. 

1R of 20 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

:WU 

<OU 
39U 

l8U 

"" 390 

NA NA NA 

NA NA NA 
NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA ~~" 
NA NA NA 

NA NA NA "" NA NA NA IO!J ,;,, 
NA NA NA llU 
NA NA NA 11 

14U ,, 

·~·· . ••O 2"'J :WU " 
•,,.l 

99U 20U 200 20U 

970 190 190 19U 

'lliU 190 "" 19U 

97U 190 190 

980 200 :WU l&I 

970 190 190 12.1 

970 190 19U llJU 

I\ 

,• ,.~ .. 
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TABLEJl..5 
BRADFORD ISLAND 

POST REMOVAL ANALYTICAL SUMMARY 
SVOCs 

l9U 

20U 
l9U 

19U 

l9U 

20U 

26U 

!9U 
p 26U 

D '"' 
20U 

l9U 
p 

D 19U 
p IOU 

20U 

IOU 
19U 

p 
p 4SU 

D .. u 
19U 

19U 
p NA 

p NA 

NA 
p NA 

D NA 
p NA 

NA 

NA 
p NA 
p NA 
p NA 
p NA 
p NA 
p NA 

NA 
p NA 

D NA 
p NA 
p NA 

p NA 

NA 

NA 

NA 

NA 
p NA 
p NA 

NA 

NA 
NA 

p NA 
p NA 
p NA 

D NA 

NA 
p NA 
p NA 

NA 
p 
p NA 

NA 

NA 

D NA 
p NA 

NA 

NA 

NA 

NA 
NA 

p NA 

NA 

p NA 
p NA 

NA 
NA 

NA 

NA 
p NA 

l9of20 

91!U 

""" 9l!U 

97U 

97U 

91!U 
119U 

97U 

"'" 99U 
97U 

WU 

97U 

""' 97U 

97U 

91U 

97tJ 

''° 
9SU 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

96U 141 

98U 17J 

96U 

19U 

•ru 19U 

98U 20U 

J'l<l 

19U 

26U 

99U 26U 

97U !9U 

97U 

"" 97U '""'' 99ll 

·~· 97U 

97U •• 
"" "" n 
97U .. 
''" .. 
230U ... 
45<1U t20U 

9SU l\IU 

97U .. 
NA 

NA IUll 

NA 27 

NA l3 

NA 

NA ILSU 

NA 14U 

NA 9.7U 

NA JOU 

NA a.ru 
NA ,. 
NA 

NA 9,)tJ 

NA 140 

NA 12ll 

NA ..... 
IOU 

NA l2U 

NA 9'.9U 

NA 'JJU 

NA II 
NA !SU 

NA IOU 

NA 1• 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA IOU 

·~· NA "" NA 11.91.J 

NA 8 . .5U 

NA 7.6U 

NA lt.6U 

NA uu 
NA l!:.4U 

NA 7.9U 

NA 7J1U 

NA !HJ 

NA ,. 
NA 12U 

" NA nu 
NA 

NA ')JIU 

NA 9."11 

llU 

NA lt!U 

NA 
NA 7.9U 

NA K-11J 

NA K,4\J 

NA ll.4ll 
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TABLEB-l 
BRADFORD ISLAND 

POST REMOVAL ANALYTICAL SUMMARY 
svoc. 

SAMPLE 

NOia 

p = Prima<y '""'*' 
D = F'tetd duplttatc 1.-oplt 
ll = Thie analytr wu not detuted above the 'ample n:poning linut. 
J =The n::sult is an estitnatt:. 

R=Thcmultis~ 
UJ = TIMI: #flldyte wu not deterred lifld thr: rq>Otting limit iii 10 cnimalt. 
NA= NotAnalyed 
De~minboW. 

{)=Detections gt'Cllta' dun selected benchmatb •re u1 bm:ken, 
Selected benchm11rb -.re pRKntcd in T 1tbie 7. 

T\'PE 

Bcrtchnurb ltft not~ for 1t1Utyrc1 for which SOU«C ue. conccnmuiom •rt: 

not above rden."ntc amt concentrations. 

2fl of20 

p 
p 
p 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1911 
20U 
19U 

19U 

21U 

2llU 

19U 
1911 
1911 

20U 
19U 

1911 

2llU 
20U 

19U 

20U 

1911 
IOU 

i 
Jl z 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

,NA 

NA .... 
NA 

99U 

%U 

""' 97U 

97U 

IOOU 

'"" 96U 

97U 

96\1 
911) 

\l6U 
96U 

98U 

"" 97U 

.. u .,., .,., 

J, 

NA Lill 

NA l!U 

NA 9U 
NA •.7U 

·:,~ NA uu 
NA "' llU 

NA ... .... .. 
NA IUIU 

' NA IOU " 
NA I> 
NA II.JU 

NA .. 
NA 9.2U 

NA llU 

NA 9.9U 

NA IJ.RU 

NA IOU 

.. , 
97U 19U 

""' 19U 

99U 2llU 

96U .. 
98U 2llU 
97\J l!llJ 

97U 

IOOIJ "" 91U ,. 
96U ILT .,., ,,, 
96U 1911 

'"' IS.I 

%U !!>U 

""' 1911 

9JIU llJ 
.. u ..... 
97U '"' 9JIU "' .,., 21 
97U ''" 

if.,.· 
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TABLEB-6 
BRADFORD ISLAND 

POST REMOVAL ANALYTICAL SUMMARY 
Hydrocarbons 

SAMPLE ID 

p 
p 
p 

D 

SJSD p 

29SD p 

3/19/03 030319S131SD p 

3/25/03 030325Sl45SD p 

3/25/03 0303255146SD p 

3/19/03 030319S147SD p 

-48 3/19/03 030319S148SD p 

-33 3/14/03 030314S133SD p 

-35 3/13/03 030313S135SD p 

-39 3/14/03 030314Sl39SD p 

-40 3/14/03 030314St40SD p 

3/13/03 030313514150 p 

3/13/03 030313S1139SD D 
3/13/03 030313Sl42SD p 

3/21/03 030321Sl30SD p 

3/21/03 030321S132SD p 

3/20/03 030320S138SD 

3/12/03 030312RF104SD 
3/12/03 030312RF105SD 
3/12/03 0303!2RFI06SD 

RF-107 3/11/03 030311RF107SD 

RF-107 3/11/03 030311RFl38SD 

RF-108 4/4/03 030404RFI08SD p 

RF-109 4/4/03 030404RF109SD p 

4/4/03 030404RF110SD p 

4/8/03 030408RF91SD p 

4/8/03 030408RF92SD p 

4/8/03 030408RF93SD p 

4/8/03 030408RF94SD p 

4/8/03 030408RF95SD p 

4/8/03 030408RF96SD p 

4/8/03 030408RF147SD D 

4/7/03 030407RF97SD p 

4/7/03 030407RF98SD p 

4/7 03 030407RF99SD p 

Notes 

p Primary sample 
D = Field duplicate •ample 
U = Analyte not detected 
J = Concentration estimated 
R = Result rejected 
UJ = Reporting limit e•timated 

0 Organics present in lube-oil rangel petro he mixture not pr 

A Hydrocarbon micrure appears to be lube-oil •nd aroclors 

L Hydrocarbon micture appears to be lube oil 
Detections are in bold, 

47 10U 
9.8 13L 

5.0U 1QU 

12 

810 
220 
5.QU 

5.0U 
9.3 

5.0U 

6.5 
s.ou 
9.6 

5.0U 
5.0U 
5.0U 
5.0U JOU 
5.0U 250 
5.1 32 

5.0U 38A 
9.6 380 
28 60L 

5.0U 180 
23 

6.2U 
6.2 

5.0U 

13 
5.0U 
5.0U 
5.0U 
5.0U 
5.0U IOU 
5.0U lOU 
5.0U IOU 
5.0U !OU 

14 260 
9.4 

5.0U 
5.0U 

5.0U 
5.0U 
5.0U 
5.0U 

6.9 

5.9 
5.0U 
5.6 
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SI-47 
Sl-48 
Sl-49 
SI-SO 
Sl-50 
SI-51 
Sl-52 

3/21/2003 
3121/2003 
3/25/2003 
3125(2003 
3/19f2003 
3/19/2003 
3128/2003 
312812003 
3(28/2003 
3/26/2003 
3124/2003 

3/17/2003 
3/14f2003 
3/1412003 
3/24/2003 
3/612003 
3/5/2003 
3125/2003 
3/ll/2003 
3/14/2003 
3/27/2003 
ll17f2003 
3/17/2003 
3117/2003 
3117/2003 
311712003 
3117/2003 
3/1712003 
41112003 
4/1/2003 
3/31/2003 
313112003 
3127/2003 
414/2003 
313112003 

TABLEB-7 
BRADFORD ISLAND 

POST REMOVAL ANALYTICAL SUMMARY 
Total Organic Carbon 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 030328SISOSD 
0 03032SS 1142SD 

030326S!51SD 
030324S I 52SD 
030318S25lSD 
0303 ltS254SD 
030319S255SD 

0 03040! S256SD 
0 03040IS2144SD 
0 030401S257SD 

030324S258SD 
0303 l4S259SD 
030318S260SD 

0 0303!8S261SD 
0 0303 l9S262SD 
0 030403S263SD 

03040 l S264SD 
030306S265SD 
030324S266SD 
Ol030SS267SD 
03o3o5S2136SD 

0 
0 
0 
0 

0 

0 

3/31/2003 

J of2 

D l.J 
p 0.211 
p 
p 1.2 

D 2 
p fl.28 
p !.S 
p 1.3 
p 
p ... 
p o.37 

D 0.49 
p .. ., 
p 1.3 
p ... , 
p U7 
p •.16 
p o.32 

D 0.2' 
p .. ., 

l.2 
p M7 
p ll.8~ 

p .... 
p 
p 
p 
p 
p 
p 
D ... 
p 0.97 
p .... 
p "42 
p .... 
p u 
p 
p 
p 

1.2 

8.98 
p l.I 
p U.37 
p 0.:52 
p Ill .... 
p 0.48 
p o.3' 
p jt14 

D ii.15 
p tUl 

25692709 USACE\Bradfordl\Post Removal Data\Tablcs Bl~ 88.XLSTOC 
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4/S/2003 
4/7f1.003 
4nn.oo3 
4nrzoo3 

r = Primary Hmple 
D = Field dupliC21!! 1ample 

TABLE B-7 
BRADFORD ISLAND 

POST REMOVAL ANALYTICAL SUMMARY 
Total Organic CaJbon 

138SD 
l08SD 

030404RFI09SD 
030404RFI IOSD 
030408RF91SD 
030408RF92SD 
030408RF93SD 
030408RF94SD 
030408RF9SSD 
030408RF%SD 
030408RFl47SD 
030407RF97SD 

0 030407RF98SD 
0 030407RF99SD 

U = Thie anJlyre was not derected IDove the sample reporting limit. 
j : TI1e res.ult U an f':$timare. 
R =The result is~ 
UJ The analyte was not detected and the reporting limit ffi an estimate 
Detections are in bold. 
Selected benchmarks are presented in Table 7. 
Benchmarks an: tlot provtded for IU'laiYfe' for which source area concerttratmru '1t'C 

not :above reftm\ce -uea concentratioruL 

lofl 

"· 

1.6 .... .... 
o.! .... 
1.3 

if 
1.2 

UI 

•.?t 
1.• 

p I 
p .... 
p l.l 
p I 

1.2 .... 
l.:M 
0.5' 

p D.17 

D .... 
p ..• 
p .... 
p .... 
p 11.47 
p .... 
p ..,. 
p •.7 
p 
p I.I 
D .... 
p 1.3 
p I.I 
p ... 
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SAMPLE 
DATE 

TABLEB-3 
BRADFORD ISLAND 

POST REMOVAL ANALYTICAL SUMMARY 
Gra.insiz.e 

Gravel 
% 

Coarse Sand 
•;, 

Medium 
S...d Fine S.nd Sand Silt Clav Fin<!• 

'!. % % 

~~ •w '.•>'• 
312512003 5.0 7.0 63.3 14.3 84.6 10.0 0.4 I0.4 
3/21/2003 O 030321Sl30SD P 0.0 O.l 1.0 14.2 15.3 59.7 25.0 84.7 

llSJ-32 312112003 0 030321Sll2SD P 0.5 !.8 6.9 25.& 34.5 57.6 7.4 65.0 
llSH3 311412003 0 0303145133SD P 6.7 9.2 16.0 41.8 67.0 24.7 l.5 26.2 
llSJ-34 3/2812003 0 030328Sl34SD P 50.I 313 16.l LS 48.9 -.!H-4 0.3 1.0 
I~ 3/!3/2003 0 0303l3Sl35SD p ~ 36.2 36.4 77.0 ~ 2.2 21.6 
l~~~~t-~i~~~~::----;-;~~~~~-;~~~i~~~i~~!~~~:~;~~~~~,.--t-~~:,.--~t-~~~~--,;~~~~:~~'f-~~~~~l:~.;;--t-~~~~~!~:!;--;-~ 0.2 ~~~;~::;~l___,___,~-=-o~l.~"-41 

SJ-38 3120/2003 0 030320Sl38SD P 0.0 0.3 2.0 54.5 56.8 31.4 ll.9 43.3 
Sl-39 311412003 0 030314Sl39SD P 12.6 7.0 22.1 34.3 63.4 22.8 I.I 2B 
Sl-40 3114/2003 0 0303l4Sl40SD P 10.2 4J 27.8 30.9 62.8 24.8 2.l ~ 
Sl-41 3113/2003 0 030313Sl41SD P 2.6 5.0 3.5 35.0 43.5 49.7 4.1 

51-43 3121/2003 0 030321Sl43SD P 1.5 3.6 63.3 17.2 84.1 13.I 1.3 
51-44 l/21/2003 0 0303215144SD P 0.4 0.3 2.3 324 35.0 49.7 14.8 64.5 
Sl-44 312112003 0 030321Sll4ISD D 0.0 0.3 1.5 ~I 52.2 18.7 70.9 

f:S~l;-4~5:::::::l::3~/2~5~/2~0$03~:t:::Jo::::t:J0~3£03~25~~5tl4~5~SD~=~====p~===~c===~68~.6~==~====11ot.~l==~=====ll~':J·"4:: -~-.i~~-2.~_-_;_-.:_-.:_-.:_-.:_-.:_~·~)~,5'::.-.:..-~~--.:_-.:_-_-.:_~'~l~.2:::,j';:::::_-_-:'~l~.7;:_-l4l1 .,Sl-46 3/2512003 o 030325Sl46SD P 48.8 27.0 ,. , 3.5 0.7 4.2 

~~~-+-;:~~=--t-~-;,O~~l--~0~30~3~1~95~1~4~7S~D:;.--t-~~P;;--~-t-~-2~1~.7;.--t-~~~2~.5:---t-~~~1~5~.3~ ~~~48~·~1~+--~-=2~6~.l~+-~~4~.2:.._..;...~~~31~1.J'--41 

;3--r-~-,,.~~-;~~~;~~~;~~:~~~:~::~~~~,,.-t-~~:,--~t-~~6~:~:~~-t-~--,l~;~·~~-t-~~~;~;·~!~t-~~2~~~·:,__+-~~~~~;:~;~t-~~~~~::~+-~~(~;·~~~t-~~~~:~!--ll 0 030328S150SD P 27.7 16.5 43.8 9.4 69.7 1.6 0.9 2.5 
0 03032SSll42SD D 36.1 19.2 34.9 85 62.6 1.0 0.3 1.3 

o 030326Sl51SD P 37.0 27.6 29.9 4.6 62.1 o.6 0.5 I.I 
o 030324Sl52SD P 0.4 o.6 2.0 37.0 39.6 52.7 7.2 59.9 
0 030318S253SD P 4.9 J 9.4 l 44.3 J 26.5 l 80.8 J 11.7 I 2 6 I 14.3 J 

!IS2·54 3118/2003 0 030318S254SD P 33.9 I 21.5 J 22.3 I 18.0 l 618 J 3.2 J I.I I 4.3 J 

.55' .. -~~-t~l~/1~9~12~00~3'--t-~~o:--~t-~0~3~03~l~9~S2~575~SD:;;,_-t-~-P~~-t-~~12~.0~l-t-~~~9~.4;:...:;J-t-~~~3~5~.8~J~~~--;179.~9~1-+~~-:;.65~.~171-t-~~-27t1.76~1-+~~~2~.3~l~~~-2~2~.91 _ 41112003 0 03040IS256SD P 2.9 I 10.2 J 69.5 I 15.1 I 94.9 J 1.3 J LO J 2.2 

"1"5~2~.5~7~~~-t---;41~1n:.;::::00~3_..,1--~~o~-t---;0~304~071s~2~144::=sn,._+-~~D~--i~~~9~·8~l:-+~~~o~.o=--=-1-t-~~~s9~·s~1-t-~~724~5~1-t-~~~s4~·3~J-t-~~~4~.1~1:--t~~~1~.s~1:...+~~5·9 '" - 4/112003 0 030401S257SD P 17.9 I 34.7 J 26.5 l · 13.5 I 74.7 l 5.7 l 1.7 J 
llS2·58 Jn4/2003 0 030324S258SD P 44.7 I 4.6 l 7.1 I 21.2 J 32.9 J 16.7 I 5.7 J 

3/19/2003 0 030319S262SD P 21.4 J 6.0 J 36.6 J 24.8 I 67.4 J 8.0 I 3.2 I I 
S2-63 4/3/2003 0 030403S263SD P 16.7 I 7.8 l 37.5 J 29.l I 74.5 J 6.2 J 2.6 J 
S2-64 4/112003 0 03040IS264SD P 27.8 I 19.0 l 22.6 J 7n > > 61.7 8.8 I I.7 J IO 
S2-65 31612003 0 030306S265SD P 4.0 I 4.7 l 8.7 J 46.9 J 60.3 I 26.5 J 9.2 J 
52-66 312412003 0 030324S266SD P L7 I 2.5 l 2.4 J 73.6 l 78.5 J !5.6 I 4.3 I 19 9 J 
S2-67 31512003 0 030305526750 P 0.0 I I.I l 1.7 I 57.J l 60.I J 33.9 I 6.0 I 39.9 I 
S2-67 3t5noo3 0 OJ030552136SD D 0.0 j 0,4 j 0.7 J 62.0 j 63.2 l 31.3 j 5.5 I 36 8 J 
52-68 31512003 0 030305S268SD P 0.0 I I.I J 1.6 I 15.1 I 17.8 J 69.9 I 12.l I 82.2 I 
52-69 3/1712003 0 030317S269SD P NA NA NA NA NA NA NA NA 

o Q30314S270SD P HJ 6.9 J 16.5 J 48.1 J 71.6 I 18.3 J 6.2 J 24.6 J 
0 030314527150 P 19.2 J 24.2 I 14.2 J 30.0 J 68.4 I J0.8 J 1.6 I 12.3 J 

~~~o~___,,___0~30~3~06~5~2~73~S~D~t-~~p,....~t-~-""o~.O~J'--t~~~o~.O~J'--t~~--'~l.-O-l-+~~-""30~.l'"""1+-~~~3~1~.3~1'-+~~-6~2~.7'--'-J+-~~~6.~()~J-+~~-6~8-7-J-ll 

S2-77 3/1412003 0 030314S277SD P 33.3 J 19.3 J 1.9 J 4.0 J 25.I I 39.J J 2.l l 41.6 I 

·19 

3/27/2003 
311712003 
313112003 
312712003 
41412003 
3/31/2003 
3131/2003 
313112003 
312012003 
3120/2003 
312012003 
31612003 
31612003 

0 030327S278SD P 24.7 J 16.5 J 19 0 J 28.8 I 64.4 I 9.6 J L3 J JQ.9 I 
0 030317TRISD P 70.8 J 3.3 J 6.6 J 8.5 J 18.4 I 9.6 J 
0 0303llTRI05D P 55.2 I 25.8 J 16.9 J 1.3 J 44.0 I 0.8 J 
o 030327TRI !SD P 42.3 J 9 8 l 25 2 J 14.1 J 49.1 I 8.6 J 
0 030404TRl2SD P 24.0 J 11.9 J 31.6 I 27.5 J 71.o J 4.6 J 
0 OJOlllTRl3SD P 36.I I 10.5 J 30.6 J II.I I 
0 030331TR143SD D 40.5 I 12.4 J 32.4 I 11.7 J 56.6 J 1.8 I 
0 030lllTR14SD P 48.7 J 13.8 J 22.l I I0.4 J 46.5 J 3.5 J 
0 030320TR!5SD P 0.6 l 0.7 J 2.7 I 68.6 J 72.0 J 25.I J 
0 030320TRl6SO P 0.0 J 0.1 I 2.8 I 45.3 J 48.3 J 49.7 J 
0 030306TRl75D P 0.0 J 0.2 l 2.0 I 46.8 I 49.0 J 46.5 J 
0 030306TR18SD P 0.0 J O.l I 1.8 I 62.2 I 64.1 l 32.4 J 
0 030306TR195D P 0.0 I 0 0 I 1.5 I 77.1 I 78.6 J !8.5 I 

J.Zj 
O.IJ J 
00 J 
04 J 
1.6 J 
I.I J 
1.3 J 
2.3 J 
2.l J 
4.5 I 
3.5 I 
2.9 J 

I0.8 I 
0.8 J 
8.6 J 
5. l l 

11.6 J 
l.O I 
4.8 J 27.4 J 

51.7 J 
511! J 
35.9 J 
21.4 I 

ru.2 311712003 0 030317TR2SD P 6.6 J 16.2 I 40.6 I 23.o I 79.7 l 12.8 J 0.9 I 13.7 J 
~ ~o5D p 0.0 j 0.3 I 1.7 I 67.7 I 69.7 J 27.l I 3.0 J 30.3 J 

~ ~ ~i~i~::;~~g : ~·~; ~:~; ;~; ~:~; :::; ~~:; B 
TR-23 3/18/2003 0 030318TR23SD P 16.4 J 18.I J 40.7 I 222 J 81,0 J 1.7 I 

1~TR~~~4'--~~-+--:l~/1~8~/2~00=3'--t-~~o'--~1--~0730=3~1~8TR2="~4~so=--+-~-p::-~+-~-"o~.8~J-t-~~~30~.6~J-t-~~-4~7~.s~J:--t~~--;,~6.~7~J-+~~-9~4~.87--:-J-t-~~-3~.74~J-+~~ 

312612003 o 030326TR25SD P 42.9 J 19.2 J 30.3 J 7.0 I 56.S I O 6 J 
R-26 312612003 0 030326TR26SD P 47.8 J 12.7 J 7.1 I 21.8 I 41.6 J 7.0 J I 
:R-27 3/1912003 0 o30319TR27SO P 33.5 I 40.0 J 16.2 I 93 I 65.5 I 02 J 0.8 I 1.0 J 
'1l·28 3/1912003 0 0303!9TR285D P 16.0 I 48.7 J 21.9 J I0.5 J 81.1 I 2 9 J 0.0 I 2.9 J 

R·l 

31171200

~;:3'--1f--~~l~~f--o"""~ l~~:::-~-r-~-,,~~·:~:~i-r~~-l~:~:~i-r~~-;-l~i~i:-t~~---:'.~1~1~!--r~~-'.~~~1:-":-i+-~~~~l~~·~l~i-+~~~~~l~i:--t~~-:~:~·~-l'-11 
0 030401TR7SD I P 23.4 J 13.8 I 42.2 J 17.3 J 73.3 J 2.9 J 0.4 J 3.3 I 
0 030401TR8SD I P 73.4 I 8.4 I 6.2 J 6.4 I 21.0 J 4.6 J I.!! J 5.6 I 
0 030331TR9SD I P 43.4 J 12.9 I 31.4 J 9.5 I 53.9 J 2.4 J n.3 J 2.7 I 
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TABLll l!-8 
BRADFORD ISLAND 

POST REMOVAL ANALYTICAL SUMMARY 
Gninsize 

Gnni CoaneS.ad S.ad Silt Fines 
% •,;, % % •;;. % 

SAMPLE SAMPLE 
DATE DEPTH 

3/412003 0 67.2 J I0.8 J 
~.~ 

3/4/2003 0.7 52.9 J 6.8 I 
4/3/2003 16.6 J 
3n12003 30.5 I 
3n12003 
Jn/2003 
3/412003 

SE-117 315/2003 
DP-118 4/3/2003 
DP-120 4/3/2003 

121 4/3/2003 36.0 J 55.6 I 
122 3/4/2003 43.8 I 45.2 I 48.4 J 
123 3/412003 40.2 I 51.9 J 94.4 l 4.2 J 
124 3/412003 1.8 J 9.4 J 52.6 J 63.7 J 27.5 J 

411/2003 0 23.7 J 14.I I 15.6 I 53.5 I 4.1 I 
3/412003 0 0.0 J 0.8 I 26.8 J 27.6 J 59.7 J 
3/412003 0.4 0.0 I 1.3 J 82.3 I 83.6 J 13.I l 

0 0.8 I 4.8 l 89.7 J 95.3 I 2.4 l 
0.0 I 1.0 l 73.5 J 74.5 l 
2.2 l 2.6 J I0.4 J . 
o.o I 0.91 I I.I J 
0.0 I 0.9 l l 1.1 I 

0.0 1.6 43.S ,. 
0.0 2.0 4SJ •>·'. 

' 3.0 7.0 37.4 35.8 ',,I 

6.0 4.1 42.4 29.8 76.3 
2.0 2.6 45.0 41.6 89.2 
0,6 3.9 64.9 22.8 9U 
7.7 l.4 24.2 36.7 62.3 
3.4 4.0 40.2 39.7 83.9 I0.7 2.0 

p 1.4 5.9 40.9 40.3 87.l 9.1 2.4 
D 15 2.6 46.4 32.2 81.2 9.8 l. 
p 16.I 7.6 18.5 25.6 51.7 23.8 8.5 
p 2.4 6.4 7.4 45.6 59.4 33.8 4.4 
p 6.7 9.3 6.3 40.2 55.8 33.5 4.0 
p 2.0 2.3 16.5 69,9 88.7 8.8 0.5 
p 3.4 0.8 4.0 68.4 73.2 20.4 3.0 
p 5.5 28.5 20.7 12.7 61.9 30.9 l.6 
p 16.l 4.9 3.6 32.1 40.6 41.5 l.8 
p 0.7 0.5 2.2 71.8 14.5 20.2 4.6 24.8 {..., p 0.4 0.5 l.3 51.4 53.2 40.8 H 46.4 
D 2.3 0.1 1.5 46.7 4&.3 43.8 5.6 49.4 
p 1.4 0.5 1.3 61.3 63.1 28.4 7.2 35.6 
p 0.0 0.3 l.7 33.4 35.4 52.7 11.9 64.6 
p 0.0 0.6 2.8 57.1 60.S 31.8 7.7 39.5 

Notti 

p Prim;uy $ample 
D = Ptcld duplicare 11tmple 

2of2 25692709USACE\Bradford1\Post Removal Data\Tables Bl- B1\.XLSGrainsizc 
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TABLEB-9 
BRADFORD ISLAND 

POST REMOVAL ANALYTICAL SUMMARY 
GOOSE ISLAND SOIL SAMPLES 

LOCATION 
SAMPLE DATE 
SAMPLE ID 
SAMPLE TYPE 
ANALYfE UNITS 

I~ Aroclor 1016 =f (ua/k!!') 

II Aroclor 1221 (ua/Jm) 

~<ID2 or1242 
or1248 
or1254 

Aroclor 1260 
Metals 

Aluminum 
Barium 

Bervllium 
Cadmium 
Chromium 

Conner 
Lead 

Nickel 
Selenium 
Thallium 

Zinc 
PAHs 

2-Methylnanthalene 
Acenanhthene 

~~"Philivl~• 
Anthracene 
zo( a)anthracene 

Benzo(a)nvrene 
Benzo(11:hi)perylene 

Benzo(k)fiuoranthene 
Benzo lbl fiuoranthene 

Chrvsene 
Dibenzo( a,h)anthracene 

Dibenzofuran 
Fluoranthene 

Fluorene 
lndeno(l,2,3-cd)nvrene 

hthalene 
Phenanthrene 

Pvrene 
Total Oraanic Carbon 

Total Oraanic Carbon 
Grain Size 

Gravel 
Coarse Sand 

Medium Sand 
Fine Sand 

Sand 
Silt 
Clav 
Fines 

Notes 

P = Primary sample 
D = Field duplicate sample 
.T =Estimated Value 
U = Non-detect 

£nu/Im\ 
(ui;t/lm) 
(ui;t/kai 
(u!!'/kori 
lu!!'/kui 

( IIll!"/lm) 
(ma/Im) 
(m!!'/kui 
(rrur/lmi 
(m!!'/lm) 
(mu/Im) 
(m!!'/k!!') 
(m11:/lm 

frrur/lmE 
(ma/Im 
lrrur/lqr) 

(u!!'/lmi 
(U!!'/lm) 
(u!!'/b) 
(ul!'/b) 
fou/kui 
lua/lmi 
(U!!'/b) 
(Ull'./kf!') 
(utr/lm) 
(ul!'/b) 
(Ul!'/lm\ 
(utr/kui 
fou/kui 
(ul?'/kui 
(U!!'/k!!') 
(ul?'/k!!') 
(Ull'./Jm) 
(Ull'./kf!') 

% 

o/o 
% 
% 

% 
% 
% 
% 
% 

Gl-113 Gl-113 
317/2003 3n12003 

030307GII l3SD 030307GII37SD 
p D 

1.2U 1.2U 

2.3U 2.4U 

l.2U l.2U 

1.2U l.2U 

1.2U 1.2U 

1.2U l.2U 

1.2U 1.2U 

142500) (37000) 

(195) 158 

[0.6] J0.41 

0.7U 0.6U 

40 30 

(77.9) (60.4] 

6.4 6.1 

[28] (26] 

0.3U 0.2U 

O.IU O.IU 

70 67 

8.7U 8.9U 

8.7U 8.9U 

8.7U 8.9U 

8.7U 8.9U 

8.7U 8.9U 

8.7U 8.9U 

8.7U 8.9U 

8.7U 8.9U 

8.7U 8.9U 

8.7U 8.9U 

8.7U 8.9U 

8.7U 8.9U 

8.7U 8.9U 

8.7U 8.9U 

8.7U 8.9U 

8.7U 8.9U 

8.7U 8.9U 

8.7U 8.9U 

0.5 0.94 

OJ l.8 J 
6.81 J +-fN1 24.l J 
32.41 37.61 
63.3 J 67.0J 
30.5 J 21.61 
6.1 J 9.6 J 
36.7 J 31.2 J 

Gl-114 
317/2003 

030307GI1 l4SD 
p 

·~ 23U 

1.2U 

1.2U 

l.2U 

l.2U 

1.2U 

[519001 

127 =ii 10.8) 

0.7U 

36 

[92.4] 

9.1 

(32] 

0.3U 

0.2U 

72 

9.9U 

9.9U 

9.9U 

19 

12 

9.9U 

9.9U 

9.9U 

9.9U 

13 

9.9U 

9.9U 

78 

9.9U 

9.9U 

9.9U 

83 

57 

1.3 

18.3 J 
18.6 J 
17.lJ 

~I 
13.3 J 
6.3 .T 

19.6 .T 

25692709 USACE\Bradfordl\Post Removal Data\Table B-9 - Soil Summary.XLSSoil 
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Table B-JO 
Bradford Island 

Post Removal Analytical Summary 

ANALYTE 
UNITS 

Notes 
P = Primaiy sample 
D = Duplicate sample 
U This sample was not detected above the sample reporting limit. 
Detections are in bold. 

H rd (b Total Chemical 
Calcium Magnesium Ca I n~:. y) Suspended Oxygen 

a en a '00 Solids Demand 
m m IL m /L CaC03 m IL m IL 

Table B-10-Water Summary.xis - Water Summary 
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DATA REVIEW SUMMARY REPORT 
STAGE II POST-REMOVAL SEDIMENT ANALYSIS 

1.0 INTRODUCTION 

This Data Review Summary Report has been prepared in accordance with the requirements of the 

Final Sampling and Analysis Plan, Post Removal Sampling, Bonneville Dam Project, Cascade 
Locks, Oregon (URS, 2003) for data review of samples collected at the Bonneville Dam Project in 
Cascade Locks, Oregon. 

2.0 ANALYTICAL METHODOLOGIES 

The data evaluated is from samples collected in March and April 2003 and includes two soil samples 

plus one field duplicate, and one matrix spike/matrix spike duplicate (MS/MSD) pair, and seventy

one sediment samples plus five field duplicates, four MS/MSDs, and eleven rinsate blanks. The 
samples were collected by URS in accordance with the Final Sampling and Analysis Plan, Post 

Removal Sampling, Bonneville Dam Project, Cascade Locks, Oregon (SAP) (URS, 2003 ). Analytical 

Resources, Incorporated (ARI), located in Tukwila, Washington, analyzed the samples. The samples 
were analyzed for the following parameters: 

PARAMETER 

Polycyclic Aromatic Hydrocarbons (PAHs) 

Bis(2-ethylhexyl)phtha1ate 

Polychlorinated Biphenyls (PCBs) 

Metals Aluminum, Barium, Beryllium, 
Cadmium, Chromium, Copper, Nickel, Lead, 
Thallium, Selenium, Zinc 

Total Organic Carbon (TOC) 

Total Solids 

Grain Size 

METHOD 

SW846 - 8270 SIM 

SW846 8270 SIM 

SW846- 8082 

SW846 

60 l OB/7 4 21177 4017841 

SW846 - 9060 Modified 

EPA 160.3 

ASTMD422 

Laboratory results are provided in Appendix C. All data were reviewed with the exception of total 
solids and grain size. A data validation of PCB results was conducted by D.M.D., Inc. ; the PCB 
data validation report is attached. 

Data were reviewed based on the requirements of the investigation -specific criteria, the USACE 

guidance (i.e., Shell), and the analytical methods as specified in the SAP. When specified 

requirements were not met, data were qualified based on guidance from United States Environmental 

Protection Agency (USEPA) Contract Laboratory Program (CLP) National Functional Guidelines for 
Organic Data Review EPA 540/R-99/008, October 1999, and USEPA CLP National Functional 
Guidelines for Inorganic Data Review, EPA 540/R-01/008, July 2002. Qualifiers assigned to the 

data include "J/UJ" (estimated concentration/estimatedquantitation limit) and "U" (not detected). No 

0:\25692709 llSACE\53~F0072173.00 BrdfonJ1\Po~r Remnval Stage 2\Preliminary Drnft Repon\Appendices\Appemfo. C\Dma Review Report.doc 1 
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DATA REVIEW SUMMARY REPORT 
STAGE II POST·REMOVAl SEDIMENT INAlYSIS 
data were rejected. A summary of data requiring qualification is presented in Table l. Only 
problems that potentially affect data usability are discussed in this report. 

3.0 PRESERVATION/HOLDING TIMES 

All samples were handled and delivered to the laboratory according to chain-of-custody procedure. 
Cooler temperatures ranged from 1.0 to 10°C. With the exception of sample containers for grain size 
analysis, sediment and soil samples were archived at -20°C at the laboratory upon receipt. The 
maximum recommended holding time for samples at -20°C is one year. Holding conditions and 
times are acceptable with the following exception. For grain size analysis, some samples were 
frozen at -20°C and some were refrigerated at 4°C. The recommended holding conditions and 
holding time for grain size analysis is refrigeration at 4 °C for as long as six months. The analysis 
was not requested until one month past the holding time. In addition, the frozen samples may exhibit 
a high bias of fines because freezing the samples at -20°C can fracture the solids. All grain size 
results were qualified as estimated and flagged with a "J". 

4.0 QUALITY CONTROL DATA 

4.1 QC BLANKS 

Bis(2-ethylhexyl)phthalate was detected in a method blank associated with the 8270 SIM analysis. 
The associated sample results that were less than five times the blank concentration were qualified 
non-detect "U" at the reporting limit. The samples were qualified as summarized in Table 1. 

Aluminum was detected in the method blank associated with metals analysis by 6010B. The 
associated sample results were greater than ten times the blank concentration; therefore data were not 
qualified. 

4.2 INITIAL AND CONTINUING CALIBRATIONS 

The average relative response factors (RRFs) and percent relative standard deviation were within 
criteria for initial calibrations. 

The RRFs for the continuing calibrations and percent differences between the initial and continuing 
calibrations were within criteria. 

4.3 SURROGATE/INTERNAL STANDARD RECOVERIES 

All surrogate and internal standard recoveries were within control limits. 

0:\25692709 USACE\53-F0072 I 73.00 Brdford l\Po<t R<i,.wal Siage 2\Preliminory Draft Report\Appendic•s\Appemli< C\l).ua Review Report.doc 2 
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DITA REVIEW SUMMARY REPORT 
STAGE II POST ·REMOVAL SEDIMENT ANALYSIS 

4.4 MATRIX SPIKE/MATRIX SPIKE DUPLICATE/LABORATORY CONTROL 
SAMPLES 

The MS recovery for lead was above the QC limits of 75-125% at 128%. For samples associated 
with this MS, detections are qualified "J" due to a potential a high bias (H). The samples were 
qualified as summarized in Table 1. 

Bis(2-ethylhexyl)phthalate was not added to the laboratory control and matrix spike samples for one 
analytical batch. All other spikes for this analytical batch were within control limits, and the 
recoveries for this analyte were within control limits for all other analytical batches. Data were not 

qualified. 

All other MS/MSD and laboratory control sample rec<;:>Veries and relative percent differences were 
within control limits. 

4.5 MATRIX DUPLICATES (METALS ONLY) 

Matrix duplicate relative percent differences were within control limits of< 35% for results >5 times 
the reporting limit, or +/-2 times the reporting limit for results <5 times the reporting limit. 

4.6 INTERFERENCE CHECK SAMPLES (METALS ONLY) 

Interference check sample recoveries were within control limits of 80-120%. 

5.0 SAMPLE RESULTS 

5.1 QUANTIT A TfON LIMITS 

The quantitation limit goals specified in the SAP were achieved for non-detect analytes. 

5.2 FIELD DUPLICATES 

Field duplicate precision is summarized in Table 2. The relative percent difference was not 
calculated if the results were less than five times the reporting limit. If one result (either primary or 
duplicate) is greater than five times the reporting limit, the reporting limit was used to calculate the 
relative percent difference. The primary and field duplicate results that exceeded a relative percent 
difference of 50% were qualified as estimated "J". 

5.3 RINSATE BLANKS 

Total organic carbon was detected in two rinsate blanks: 0303 l 3RBO l GW at 1.8 mg/L and 
030325RB07W at 2.9 mg/L. The levels are low enough that they do not affect sample results. 

0:\25692709 USACE\53-F0072173.00 Bnlfor<l!\Post Renvwal Stage 2\Prebminary Draft Report\Appern .. fo.:es\Appendix C\Datu Review Report.doc 3 
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DITA REVIEW SUMMARY REPORT 
STAGE II POST-REMOVAL SEDIMENT ANALYSIS 

6.0 SUMMARY 

All sample analyses were found to be compliant with the criteria specified in the SAP, except where 
previously noted. Those results qualified "J/UJ"(estimated) are considered conditionally usable. No 
results were rejected. Those results qualified "U'' are considered non-detect. All other sample 
results are usable as reported. Completeness was calculated to be 100%. 

DEFINITION OF DATA QUALIFIERS 

U The analyte was analyzed for, but was not detected above the reported sample quantitation 
limit. 

J The analyte was positively identified; the associated numerical value is the approximate 
concentration of the analyte in the sample. 

UJ The analyte was not detected above the reported sample quantitation limit. However, the 
reported quantitation limit is approximate and may or may not represent the actual limit of 
quantitation necessary to accurately and precisely measure the analyte in the sample. 

R The sample results are rejected due to serious deficiencies in the ability to analyze the 
sample and meet quality control criteria. The presence or absence of the analyte cannot be 
verified. 

Oo\25692709 USACE\53-Rl07217300 Bn:lfordl\Post Ren>Jval Stage 2\Prelim.tnary Draft Repon\App<ndices1Appe1idix C\Data Review Repon.doc 4 
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TABLES 

TABLE 1 

SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID ANALYTE ANALYTICAL DEVIATION QUALIFICATION 

All Samples Grain Size Holding Time and Conditions J 
030331TR9SD Lead High matrix spike recovery Qualify detects "J" 
030401 TR8SD 
030401TR7SD 
030326TR25SD 
0303 l 8TR24SD 
0303 l 8TR23SD 
030306TR22SD 
030306TR21SD 
030306TR20SD 
030306TR19SD 
030306TR18SD 
030306TRl 7SD 
030320TR16SD 
030320TR15SD 
0303 31TRl43SD 
030331TR14SD 
030331TR13SD 
030404TR12SD 
030327TRl !SD 
03033 l TRI OSD 
030305DP 130SD Bis(2- Contamination in associated QC blank u 
030305DP135SD ethylhexyl)phthalate 
03032lDP129SD 
030304DP 128SD 
030304DP 131 SD 
030304DP127SD 
030304DP l 32SD 
030401DP125SD 
030404DP l 24SD 
030304DP l22SD 
030403DP121SD 
030402DP 120SD 
030402GI l l 2SD 
030304GI 11 l SD 
030304GI l 33SD 

03040 l S256SD Aroclor 1254 High field duplicate RPD J 
03040 l S2 l 44SD Chromium 
030305S267SD Benzo( a)anthracene High field duplicate RPD J/UJ 
030305S2 l 36SD Benzo(a)pyrene 

Benzo( ghi )pery Jene 
Benzo( k )fl uoranthene 
Benzo(b )fluoranthene 
Chrysene 
Fluoranthene 
Indeno( 1,2,3-
cd)pyrene 
Pyrene 

0:\25692709 USACE\53~RX>72173.00 Br<lfordl\Post Rem.n1al Stage 2\Preliminary Draft Report\Appen<lice~V\ppendix C\Data Review Report.doc 5 

287



TABLES 

SAMPLE ID 

0303 l 7TR5SD 
0303 l 7TR i 40SD 

TABLE 1 

SUMMARY OF DATA QUALIFICATIONS 

ANALYTE ANALYTICAL DEVIATION QUALIFICATION 

Benzo( a)anthracene High field duplicate RPD J/UJ 
Benzo(a)pyrene 
Benzo(ghi)perylene 
Benzo(k)fluoranthene 
Benzo(b )fluoranthene 
Chrysene 
Fluoranthene 
lndeno( 1,2,3-
cd)pyrene 
Pyrene 

0:\25692709 USACE\53·F0072173.00 BnJfonJl\Post Ren"Xlval Stage 2\Preliminary Draft Repon\A.ppendices\A.ppendix C\Data Review Repor1.doc 6 
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Table2 
Field Duplicate Precision 

Site LocaUon I OP-128 DP-128 RPO 
Sample ID 0303040P128SD 030304DP131SO 
Constituent UNITS Primarv OuDlicate 

% Gravel % 0 0.2 NC 
% Coarse Sand % o 0.8 NC 
% Medium Sand % 1 4.8 NC 
% Fine Sand % 73.5 89.7 __ ...:2::::0.___-1 

F%:.::...:T-=m=a~l,S~a~n:.::d _________ . 1c~.::.•_____ 4.5 95.3 24 
%Silt % 
%Clav % 

T mai Organic Carbon 1% 0.34 0.56 I 49 

EAoclu=m'-"l""nu=m.,_,__ _________ ...µ:m~1aoc./k'3.Lal ___ -+---·1~oc.:4~00=---1--- 11000 6 
EB=a::.:ri.::.um=------------P.'m"'1a"'./k"'<a.,__l __ .__1--__ -..:1...:.17'-----+-----'1::.27,__ __ +-_~8 .... _ 
i:B=e:;J.;;rvll::.:iu::.:m1--_. __________ ...µ:m:.:;1a""./k:.:.<a.,__l __ .__l-----'0"'.2'-----+-----=D::.:.2:__ __ +-__ ..:D~ .. --
Chromium malka\ 14.2 1 14.4 1 
ICnnnAr mnll<r 15.9 1 18.4 15 
!Lead mn11" 11 11 0 
Nickel mak 16 16 O 
Thallium ma/ka 0.3 0.3 o 
Zinc moik!I) 123 120 2 

icA=roclor==-:...:1-=24...:.8=-----------+l=l'u"""-a/k,,,_a\_ ... _--J. ___ 1"'.1'-'U=----+-'- ... -.:.:1.=2-=U ___ __,! ___ Nc:.C=----1 
Araclor1254 -·--------"!(u"'igo:clk::.<a,,_l __ --1-----'1:.:..1:.,,,U:___.__.__ __ 1"'.2,,_,U::___ __ ; __ ~N~C~--• 
Araclor 1260 .(ualkal 1.1U 1.2U NC 

"'B"'e~n=zo~>l-+a\~a'--nt~h_ra_ce_n_e ____ -__ .... •~<u~g~lk . .9,,__ ___ 1--_._..::9.:.:.8:o:U.__ ___ ; ___ _,1-=0U::::....._ --+-----'N'-'C'-·---
Benzolalnll1'ene : ualka\ 9.8U 10U NC 

i;B;oce::.:n=zo~>(~!llhc:;i=)pe:;_.:.;ryle;::n.::.e ______ --ti-Tu~o/k"'t-a---+--·--"'9 . .::.8U=--- --+--·-----:-11o~u---+-····--~N~C----1 
Benzolkllluoranthene U'""" -+----=.9:.::.B::.U ____ +-_____ 1,1~0""'-u-----+--·---'N-'-"'-c---.1 
Benzo(b)!luoranthene ------¥.'u'L:a11m=-----+----79·:;:8;::,U __ .__.__ __ ~ 1m,,___1 __ _;_ __ .c..N.=.C __ _, 
Chrvsene uallca 9.8U 10U NC 
i.;0~1b"'e"'n"'z"'or"'a~,h.,--\a1n""'th-racen--e------+""u""='a./k=-a1-----1----:.:::9_'=5u:=:----+----'1ou NC 
"'F""1u"-o"'ra"'n""th"'e"'n""e"'-"~~"--------1c--u--cca,/k~al----+-----=-e.""8U"7----..,.-----'-10"'u"------+--- NC 
indeno(1,2,3-cdlPvrene ug/ka\ 9.au 1ou NC 
Pvrene I ualka\ 9.8U 10U NC 

Bis(2·ettwlheXYIJpmnalate IBEHPI 

NC. not calculated because bmh results are less than 5 times 
the reporting limlt. (If one result is above 5 times the reporting 
limlt, the RPO is calculated using the reporting limn). 
NA. nm analyzed. 
RPO - relative percent difference. 
U • nm detected at the associated reporting limn. 
Highlighted cells indicate RPDs above the project-specific 
control limn of <50. 
(1) The PAH reporting limit is used to calculate RPO. 

22 I 

0:125692709 USACE\53-F0072173.00 Brdford1\0elivery Order No. 04 Mod OO~sample change suggestionulsJSheet1 

16 32 

289



Table2 
Field Duplicate Precision 

Site LoC11tlon 
Sample ID 
Constituent UNITS 

% Gravel % 
% Coarse Sand 1% 
% Medium Sand % 
%Fine Sand •1a 
%Tota1Sand % 
%Silt % 
%Clav % 

Total Oraanlc Carbon ,% 

Aluminum malka 
Barium fmtJ/KO 
Beryllium Imo/KO 

Chromium lfmolka 

ConnAr fmn/kai 
Lead mg/kg} 
Nickel mOJKal 
Thallium mnll<nl 
Zinc mmKm 

Aroclor 1248 l(ug/kgl 
Aroclor 1254 llualkal 
Aroctor 1260 (ug/kg) 

=II BenzoCalanthracane 
Benzoramvrene 
Benz01ahl)perylane 
BenzO(klfluoranthene ualkal 
BenzO(bllluoranthene ualka 
Chrvsene ua/ka 
Oibenza(a,h)anthracene ua/ka 
Fluoranlhene ualka 
lndenor1,2,3-cdlPvrene ua/l<Ol 
t'Vrane luo/l<al 

Bis(2-elhV1heXYl)pnthalate (BEHPl l(UO/kOl 

NC - not calculated because both results are less than 5 times 
the reporting limlt. (If one result is above 5 times the reporting 
llmlt, the RPO is cala.llated using the reporting limit). 
NA - not analyzed. 
RPO - relative percent difference. 
U - not deleded at the associated reporting li!Tilt. 
Highlighted cells Indicate RPDs above the project-specific 
control limit of <50. 
(1) The PAH reporting limlt is used to calculate RPO. 

0:\251192709 USACE\53-F0072173.00 Bnlfofll1'De!Mofy Order No. 04 Mod Q( 

Gl-113 
030307Gl113SD 

Primary 

0 
6.8 
24.1 
32.4 
63.3 
30.5 
6.1 

0.5 

42500 
195 
0.6 

77.9 
6.4 
28 

0.1U 
70 

1.2U 
1.2U 
1.2U 

8.7U 
B.7U 
B.7U 
8.7U 
B.7U 
B.7U 
B.7U 
8.7U 
B.7U 
8.7U 

NA 

I Gl-113 RPO 
030307Gl137SD 

Duplicate 

1.8 NC 
5.2 27 
24.2 0 
37.6 15 
67 6 

21.6 34 

' 9.6 45 

0.65 26 

37000 14 
158 21 

~ 
40 
29 
25 4 
5 

6 7 
0.1U NC 

67 4 
,._ 

: 1.2U f NC 
1.2U NC 

i 1.2U NC 

8.9U NC 
B.9U NC 
B.9U NC 
8.9U NC 
8.9U NC 
8.9U NC 
8.9U NC __ 
B.9U NC 
8.9U NC 
B.9U NC 

NA 

,, 
' . 
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Table2 
Field Duplicate Precision 

Site Location 
SamolelO 
Constituent UNITS 

%Gravel % 
% Coarse Sand % 
% Medium Sand % 
% Fine Sand % 
% Total Sand % -·----
%Sitt % 
%Clav % 

Total Oraanlc Carbon % 

il 
Aluminum __,,.;,,__ ____ 

Barium 
8eiVmum 
Chromium ·-
Coooer 
Lead mg/kg) 
Nickel mll.lkal 
Thallium molkal 
Zinc (mg/kg) 

Aroctor 1248 (ua/kal 
Aroctor 1254 ug~) 

Aroclor 1260 ua/kal 

Benzo1a1anthracene l(Ug/kg) 
Benzo(aln'"""e l(unllcol 
Benzo!ahilnArvlene j(ug/kg) 
Benzo(k)fluorenthene I Un/Knl 
Benzo(b )fluoranthene I UC/Kai 

·-·· 
Chrvsene 1(ug/~) .. 
Dlbenzo(a,h)anthrecene i ua/kal 
Fluorenthene uatkal 
lndeno<1,2,3-allDvrene i ua/kal 
Pvrene ualkal 

Bls(2-ethylhexyl1Dnthalate (BEHP) ug/kg) 

NC - nat calculated because bath resuHs are less lhan 5 times 
the reporting limlt. (If one result is above 5 times the reporting 
limlt, the RPD Is calculated using the reporting llmlt). 
NA nat analyzed. 
RPD ·relative percent difference. 
U • nat detected at the associated reporting limit. 
Highlighted cells indicate RPDs above the project-specific 
control limit of <50. 
(1) The PAH reporting limlt is used to calculate RPD. 

S2..S6 
030401S256SO 

Prlmarv 

59.8 
24.5 
84.3 
4.1 
1.8 

0.32 

13400 
96.7 
0.2 

-!ll!"!liiY,:;s1:se;· 
34.7 
7.3 
21 
0.2 

80.3 

1100U 
•h ,·:. 

1100U 

9.3U 
s.3u 
9.3U 
9.3U 
9.3U 
-9.3U 
9.3i.J 

15 
9.3U 
9.3U 

NA 

0:\25692709 USACE\53-F0072173.00 Bnlford1\Deliveiy Order No. 04 Mod OE 

S2-56 RPO --
0304-01 S2144SD 

I Duplicate 

69.5 15 -·-
15.1 47 
94.9 12 -···--
1.3 NC 
1 NC 

0.29 I 10 

I 13300 I 1 
104 7 
0.2 0 

;~,@llS~ 
37.4 7 
7.1 ·~ 

·-·-
20 5 
0.3 40 

I 72.9 10 

' 270U 0 . ... 
270U I 0 

I 9.1U 
! 

NC 
I 9.1U NC --

9.1U I NC 
9.1U NC 
9.1U NC 

9.1U NC'. 

9.1U NC 
9.1U NC 
9.1U NC 
9.1U NC 

NA 
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Table2 
Field Duplicate Precision 

Site Location 
Sam lelD 
Constituent UNITS 

% Gravel % 
% Coarse Sand % 
% Medium Sand % 
% Fine Sand % 
%Total Sand % 
%Sitt % 
% Cla % 

Total anicCarbon 

Aluminum 

Thallium 
Zinc 

Aroctor1248 
Aroclor 1254 
Aroclor 1260 

NC • not calculated because both results are less than 5 times 
the reporting Hmlt. (If one result is above 5 times the reporting 
limit, the RPO is calculated using the reporting limit). 
NA - not analyzed. 
RPO - relative percent difference. 
u -not detected at the associated reporting iimtt. 
Highlighted cells lndieale RPDs above the project-specific 
control llmlt of <50. 
(1) The PAH reporting limit is used to calculate RPO. 

0:\25692709 USACE15:lrF0072173.00 Brdlonl1\Dollvfiy onler No. 04 Mod Ot 

S2-67 
030305$267$0 

Prima 

0 
0.4 
0.7 
62 

63.2 
31.3 

1.1 

12800 
130 
0.3 
16.3 
19.4 
13.4 
16 

0.1U 
132 

~t' 

0.9 20 

12300 4 
119 9 
0.3 0 
16 2 

16.4 5 
13 3 
16 0 

0.2U NC 
126 5 

" 
'-,., 

~· 
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Table 2 
Field Duplicate Precision 

Site Location TR-13 TR-13 RPO -
Sam(!la ID 030331TR13SO 030331TR143SD 
Constituent !UNITS Primarv I Duolicate 

%Gravel % 40.5 I 36.1 11 
··~~·· 

% Coarse Sand % 12.4 =t= 10.5 17 
% Medium Sand % 32.4 30.6 6 
% Fine Sand % 11.7 11. 1 5 
% Total Sand % 
%Slit % 
%Clav % 

Total Oroanlc Carbon 1% 

Aluminum mg/kal 
Barium m011<ai 
Bervmum rmo/kal 
Chromium mQ/ka: 
1,;oooer mnfka 
Leaa mgtKQ 
!Nickel :mgtKg 
Thallium (mg/Kg) 
Zinc !rnatkal 

Aroclor 1248 f(ug/kg) 
Aroclor 1254 f (UOll<Ol 
Aroclor 1260 i(UQ/kg) 

Benzo~racene _____Jluo/kal 
Benz!!la}pyrene :(ug/kg) 
_!!enz!!l9hi)perylene 

=&= Benzolklfluoranlhene 
Benzo(b)fluoranthene 
Ch!)'sene k 
Dibenzo(a hlanthrecene uQ/kg) -
Ftuoranthene UQ/k!I) 
lndenol1,2,3-cdmvrene 'ua/kal 
Pvrene /unlka) 

Bis(2-elhylhexv1Jpnthalate (BEHP) (ug/KOI 

NC • not calculated because both results are less than 5 times 
the reporting limit. (If one result is above 5 times the reporting 
limit, the RPD is calculated using the reporting limit). 
NA • not analyzed. 
RPD • relative percent difference. 
U - not detected at the associated reporting limit. 
Highlighted cells indicate RPDs above the project-specific 
control limit of <50. 
(1) The PAH reporting limit is used to calculate RPO. 

0:125692709 USACE\5J.F0072173.00 Bn:tfon:t1\Dellv8iy Order No. 04 Mod Cl! 

56.6 I 52.3 8 
,,,:-.;'< .1.if,Lil8i1!i!rc JfiP~ 

1.1 I 1.6 37 

0.14 I 0.15 I 7 

8100 9570 !7 
25.3 26.2 3 
0.1U 0.1U NC 

11.6 12 5 7 
3t? 40.8 18 

.7 4.8 !6 
12 I 14 15 

0.1U 0.2 NC 

57 62.5 9 

1.2U ! 1.2U --+---N.L___ 
2.7 i 0.9J NC 

1.2U 
··--.. --.. --+-

NC 1.2U I 

7.9U 7.6U NI,; 
7.9U 7.6U NC 
7.9U 7.SU NC 

7.9U 7.6U NC 
7 9ll 7 Sil NC 
7.9U 7.SU NC 
7.9U 7.SU NC 
7.9U 76U NC --
7 911 7.611 NC 
7.9U i 7611 NC 

NA NA 
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Table 2 
Field Duplicate Precision 

Site Location 
Sam 11110 
Constituent UNITS 

%Gravel 
%CoarseSand 
% Medium Sand 
%FineSend 
%Tota1Sand 
%Sitt 
%Cla 

Aroclor 1248 
Aroclor 1254 
Aroctor 1260 

Bis 2-eth Iha alate BEHP 

NC • not calcula1ed because both results are less than 5 limes · 
the reporting limit. (If one resuit is above 5 limes the reporting 
limit, the RPO is calculated using the reporting limit). 
NA • not analyzed. 
RPO - relative percent difference. 
U - not detected at the associated reporting limit. 
Highlighted cells Indicate RPDs above the project-specific 
control limit of <50. 
(1) The PAH reporting limit Is used to calculate RPO. 

0:\25692709 USACE\5~F0072t73.00 Brdfml1\DellveryO!dor No. 04 Mod ()I 

TR-5 
030317TR5SD 

Prima 

1.2 

17300 
164 
0.3 
19.4 
38.4 
11.5 
16 
0.3 
102 

1.2U 

TR-5 
030317TR140SD 

Ou licate 

0.98 20 

18900 9 "' 
158 4 
0.4 29 ~. 

20.1 4 
35.6 8 
14.1 20 " 18 12 
0.3 0 
112 9 

1'.' 
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Appendix A 
Data Review Summary Report 

DMD Data Validation Report 
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D.MD .. Inc. 
Bradford Island Post-Removal Sediments Data Evaluation 
February 2004 

PCBs ANALYSES in SEDIMENfS- U.S. EPA SW-846, Method 8082. 

Polychlorinated biphenyls (PCBs as Aroclors) analyses were performed by Analytical 
Resources, Inc. (ARI) of Tukwila, Washington, in accordance with the requirements of the 
Sampling and Analysis Plan, Post Remaval Sampling, Bonneville Dam Project, Cascade Locks, Oregon, 
February 2003 (URS) and referenced SOPs. The analytical SOP is equivalent to and referenced 
as EPA SW-846 Method 8082 for analysis of PCBs (as Aroclors) by GC/ECD. Sediment extracts 
were subjected to elemental sulfur cleanup and sulfuric acid pretreatment prior to PCBs 
analyses. Extracts for PCBs analyses were all screened to determine appropriate levels of 
analyses in order to minimize reported nondetects in potential source as well as reference areas. 
Aroclor reporting limits were established in the range of 1.1 - 1.2 µg/kg-dry wt for the analytes 
of concern. 

Five analytical batches, which includes eighty sediment samples, were retrieved from archival 
storage (frozen@-20 °C for approximately 8 months), analyzed and results reported here. This 
data evaluation was conducted in accordance with the specifications and requirements 
identified in the project SAP with application of the performance indicators identified in the 
U.S. National Functional Guidelines for Data Validation (1994). Sample results are presented 
with associated data qualifiers in the attached Table. 

Sample Documentation, Custody and Holding Conditions/ Times: All samples were handled · 
and delivered to the laboratory according to chain-of-custody procedure. Laboratory data 
deliverables are well organized and generally complete. Maximum holding times are specified 
as 14 /40 days (sample/ extract maximum holding times) for solids at4 °C. (±2 °C.), or up to 
one year at -20 °C. Upon receipt at the laboratory, transport coolers' temperatures ranged from 
1.0 to 10 °C. All water rinsate blanks were immediately analyzed and reported earlier (field 
blank results were determined to be acceptable). This evaluation is for sediments retrieved after 
8 months of archival storage. Extract holding times were up to 19 days. Holding conditions 
and times are determined to be acceptable. No results require qualification due to holding 
times and conditions. 

Initial Calibration: Two sets of initial calibration curves were established - a medium and low 
curve. The medium calibration range consisted of five-point calibrations (0.1, 0.25, 0.5, 1.0 & 1.5 
µg/ mL) performed for Aroclors 1016 and 1260 and single-point(@ 0.5 µg/ mL) for Aroclors 
1221, 1232, 1242, 1248, 1254, 1262 & 1268 on a primary and confirmation (secondary) column. 
The low calibration consisted of five-point calibrations (0.03, 0.05, 0.1, 0.25 & 0.5 µg/ mL) 
performed for Aroclors 1016 and 1260 and single-point(@ 0.1 µg/ mL) for Aroclors 1221, 1232, 
1242, 1248, 1254, 1262 & 1268 on a primary and confirmation (secondary) column. Three to 
eight (generally six) target peaks were applied for identification and quantitation for each 
Aroclor. The mean RSD for all multi-point calibrations were within specification(.'.:: 20% ). 
Initial calibrations were within specification. 

Continuing Calibration or Calibration Verification: Aroclor (0.1 [for low range] and 0.5 [for 
medium range] µg/mL) checks were analyzed prior to and following every four to ten 
instrumental runs (within the 12-hour period specification, but generally within 4-hour 
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D.M.D .. lnc. 
Bradfurd Island Post-Removal Sediments Data Evaluation 
February 2004 

windows). All indicator peak retention times were within the initial calibration retention time 
windows established above (±0.1 minutes on either side of the mean determined during initial 
calibrations). Continuing calibration responses for mean PCB (for multi-component mixtures) 
RPO's for all detected Aroclors were less than or equal to the 15 RPO specification. No data 
required qualification. 

Blanks: Method blanks were analyzed at the required frequency, one for each analytical group 
of 20 samples or less. No analytes were detected above the lower reporting limit for PCBs. 

Eleven sediment and eleven tissue equipment rinsate blanks were previously submitted and 
analyzed during initial characterizations for this sampling event. No target analytes were 
detected above the lower reporting limits. 

Surrogate Compound Performance: Surrogate compounds, tetrachloro-m-xylene (TCMX) and 
decachlorobiphenyl (OCBP), were added to each sample prior to analysis to assess analytical 
performance. Surrogate compound recovery specifications are identified as 40-140%. All 
surrogate recoveries are within the above specifications, with the exception of the following: 

Sample 
LCS-111403 
030317526950 
030324S258SO 

TCMX Recov. (%) 
130 
85 

142 

DCBP Recov. (%) 
145 
222 
125 

Many sample extracts exhibited surrogate recoveries greater than 100%, but within the 
acceptance range. These recoveries are believed to be associated with some inadvertent extract 
evaporation (concentration) during reruns. LCS-111403 showed acceptable spike recovery (74% 
for Aroclor 1242). Sample 030317526950 DCBP recovery was affected by [DCBP] contributions 
from a high concentration of Aroclor 1254 (on the nondiluted extract run). Sample 
030324525850 was also analyzed as an MS/MSO pair. The sample results for Aroclor 1254 
were 16, 14 and 17 µg/kg, for the primary sample, MS and MSO, respectively (the MS/MSO 
surrogate recoveries were within acceptance range). No results were qualified due to surrogate 
performance. 

Matrix Spike!ifMatrix Spike Duplicates: Matrix spike and matrix spike duplicate analyses 
were performed on ten sediment samples for evaluation of Aroclor recoveries. Analyte spike 
concentrations represented three ranges - low (@4 µg/kg), medium (@ 39 µg/kg) and high(@ 
200 and 10,600 µg/kg) for Aroclor 1242. PCBs acceptance criteria are 40-140% (.::: 50% RPO). 
All MS/MSD performances were within specification, with one slightly elevated recovery at 
146%. No data required qualification due to MS/MSO performances. 

Laboratory Control Samples: Fourteen solid LCS's were analyzed for PCBs. All LCS recoveries 
were within the SAP /QAPP specified range, with the exception of one, which showed a 
recovery of 182% at 3.9 µg/kg (this is believed to be consequent to inadvertent extract volume 
reduction/ concentration). Spike concentrations ranged as for the MS/MSO's, above (low, 
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D.MD.,lnc. 
Bradford Island Post-Removal Sediments Data Evaluation 
February 2004 

medium and high ranges). All recovery measurements reflected surrogate recoveries within 
10% and are determined to be acceptable. The analytical systems are in control. 

Target Compound Identification: All reported analyte identifications and concentrations were 
verified on a secondary or confirmation column. Concentrations were determined to be 
generally within 10% (on the two columns) using four to seven indicator peaks for the identified 
Aroclor, which was always Aroclor 1254 for this event. Aroclor patterns were examined for 
evaluation of accuracy in assignments - identifications appear to be appropriate. Considerable 
care was exercised by the analyst in mixture assignment and for reporting concentrations, 
especially at concentrations less than 5 µg/kg. All Aroclor 1254 profiles were good fits with the 
analytical reference standards. Some slight modification in GC patterns was evident for 
samples exhibiting concentrations less than about 2-3 µg/kg. Sufficient information was 
present to yield high confidence in assignments for all reported hits. Target analyte 
identifications were in compliance with method specifications. 

Compound Quantitation and Reported Detection/ Quantitation Limits: Reported 
quantitation or lower reporting limits are generally based on the lowest calibration standard 
concentration with no chromatographic interferences. No reporting limits were elevated in this 
event consequent to chromatographic interferences. Samples were extracted/ analyzed in three 
different "reporting limit groups" in order to address project objectives. These groups are -1 
ppb, 4 ppb and 20 ppb reporting limits. Some samples had sufficiently elevated PCBs to require 
dilution of the 20 ppb extract to bring the analyte response within the instrumental analytical 
range. Four samples showed some Aroclor 1254 at less than the lower calibrated range, which 
required the assignment of the "J" qualifier code to indicate an estimated concentration at just 
less than the lowest instrumental calibration. 

Overall Assessment: Quality control performance indicators were either acceptable or within 
specification. Holding times and conditions are acceptable. Surrogate, MS/MSD and LCS 
recoveries are within specification. Calibration performance indicators are within acceptable 
limits. Criteria for identifications and quantitations are acceptable. The only qualification of 
results was required for detections of Aroclor at less than the verifiable linear range of the 
instrument ("J" qualified results for four samples). Considerable level of effort was exhibited in 
the execution of the analytical process in order to meet project objectives. Data quality is 
sufficient for project use. 
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03033 ITR9SD sed. 
030401TR8SD sed. 
03040JTR7SD sed. 
030326TR25SD sed. 
0303 I 8TR24SD sed. 
0303 I 8TR23SD sed. 
030306TR22SD sed. 
030306TR2 l SD sed. 
030306TR20SD sed. 
030306TRl9SD sed. 
030306TR I BSD sed. 
030320TR I 7SD sed. 
030320TR I 6SD sed. 
030320TRl5SD sed. 
03033 ITRl43SD sed. 
03033 ITRl4SD sed. 
030331TRl3SD sed. 
030404TRl2SD sed. 
030327TRI ISD sed. 
03033lTRIOSD sed. 
0303 I 7TR6SD sed. 
030317TR5SD sed. 

030317TRl40SD sed. 
030317TR4SD sed. 
030317TR3SD sed. 
0303 I 9TR28SD sed. 

030319TR27SD sed. 
030326TR26SD sed. 
0303 I 7TR2SD sed. 
030317TRISD sed. 

030314S277SD sed. 
0303 I 4S270SD sed 
03040 I S264SD sed. 
030401S257SD sed. 
030401S2S6SD sed. 
0303 I 9S255SD sed. 
0303 I 8S2S4SD sed. 
030401S2144SD sed. 
030305DP I 30SD sed. 
030305DPl35SD sed. 
030321DPl29SD sed. 
030304DPl28SD sed. 

030304DPl31SD sed. 
030304DPl27SD sed. 
030304DP 132SD sed. 
03040 !DP I 25S D sed. 
030304DP I 24SD sed. 
030304DPl23SD sed. 
030304DP I 22SD sed. 
030403DPl21SD sed. 
030402DPl20SD sed. 
030402DP I 18SD sed. 
030305SEI 17SD sed. 
030304G!l 1 SSD sed. 
030402Gll 12SD sed. 
030304Gll l ISD sed. 
030304Gll33SD sed. 
030313S276SD sed. 
030325S275SD sed. 
030305S274SD sed. 
030306S273SD sed. 

030324S2'12SD sed. 

Bradford Island Post-Removal Sediments Evaluation 
March 2003 Sampling - 2nd Analytical Event 

Collection 

Aroclor 
1016 

Aroclor 
1242 

Aroclor 

1248 
Aroclor 

1254 
Aroclor 

1260 

units : µg/kg dry 

Aroclor 
1221 

Aroclor 
1232 

Date Lab l.D. %solids 12674-11·2 53469-21·9 12672-29-6 11097-69·1 11096-82·5 11l04·28-2 11141-16-5 

3/3112003 0315141-GA07A 
4/J/2003 0315142-0A07B 
4/112003 0315143-GA07C 
3/26/2003 0315144-0A07D 
3/18/2003 0315145-GA07E 
3118/2003 0315146-0A07F 
316/2003 0315147-GA07G 
3/6/2003 0315148-0A07H 
31612003 0315149-GA071 
316/2003 0315150-GA07J 
31612003 0315151-GAO?K 
3/20/2003 0315 I 52-GA07L 
312012003 03 l 5 l 53-0A07M 
3/20/2003 0315154-GA07N 
3131/2003 0315155-GA070 
3131/2003 0315156-GA07P 
3131/2003 0315157-0A07Q 
414/2003 0315158-0A07R 
312712003 0315159-GA07S 
3131/2003 0315160-GA07T 
3/1712003 0315162-GA09A 
311712003 0315 I 63-GA09B 
3117/2003 0315164-GA09C 
311712003 0315165-0A09D 
3117/2003 0315!66-GA09E 
3119/2003 0315167-GA09F 
311912003 0315168-GA09G 
3/26/2003 0315169-GA09H 
3117/2003 0315170-GA09I 
311712003 0315171-0A09J 
3/1412003 0315172-GA09K 
311412003 0315173-GA09L 
41112003 0315174-GA09M 
41112003 0315175-GA09N 
411/2003 0315176-GA090 
311912003 0315177·GA09P 
311812003 0315I78-GA09Q 
41112003 0315179-GA09R 
315/2003 0315180-GAIOA 
31512003 0315181-GAIOB 

312112003 0315182-0AIOC 
31412003 0315183-GAIOD 
31412003 0315184-GA !OE 
314/2003 0315185-GA!OF 
3/412003 0315186-0AlOG 
41112003 0315187-0AIOH 
314/2003 0315188-GAIOI 
314/2003 0315189-GAIOJ 
31412003 0315190-GAIOK 
413/2003 0315191-GAIOL 
41212003 0315192-GA !OM 
412/2003 0315193-0AION 
315/2003 0315194-GAIOO 
314/2003 0315195-0AIOP 
4/2/2003 0315196-GAIOQ 
31412003 0315197-0AIOR 
314/2003 0315198-GAIOS 
3/13/2003 0315203-GAl IA 
3125/2003 0315204-GAI 1B 
31512003 0315205-0AI IC 
3/6/2003 0315206-0AI ID 

3124/2003 0315207-GAllE 

87.4 
78.I 
74.8 
84.4 
76.7 
82.5 
59.4 
67.5 
67.9 
71.4 
S0.3 
52.9 
56.I 
66.4 
87.9 
63.0 
83.9 
79.3 
79.6 
77.2 
47.9 
66.7 
62.8 
49.7 
74.1 
79.0 
79.3 
76.7 
77.5 
66.5 
55.6 
71.3 
71.3 
78.I 
71.8 
73.8 
82.0 
73.3 
48.1 
61.3 
44.5 
67.5 
65.1 
50.5 
67.1 
72.0 
58.3 
72.7 
57.3 
65.6 
75.I 
65.3 
65.2 
52,5 
73.5 
52.6 
60.3 
67.7 
55.5 

69.7 
66.3 

43.4 

1.2 u 
I.I u 
1.2 u 
3.9 u 
1.2 u 
3.9 u 
1.2 u 
1.2 u 
1.2 u 
1.1 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
19 u 
1.2 u 
1.2 u 
12 u 
4.0 u 
1.2 u 
3.9 u 
1.2 u 
1.2 lJ 
1.2 u 
1.2 u 
3.9 u 
1.2 u 
3.8 u 
3.8 u 
I.I u 

1100 u 
1100 u 
3.8 u 
270 u 
1.2 u 
1.2 u 
1.2 u 
I.I u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
l.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
12 u 
1.2 u 
1.2 u 
1.2 u 
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1.2 u 
I.I u 
1.2 u 
3.9 u 
1.2 u 
3.9 u 
1.2 u 
1.2 u 
1.2 u 
I.I u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
l.2 u 
19 u 
1.2 u 
1.2 u 
1.2 u 
4.0 u 
1.2 u 
3.9 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
3.9 u 
1.2 u 
3.8 u 
3.8 u 
I.I u 

1100 u 
1100 u 
3.8 u 
270 u 
1.2 u 
1.2 u 
1.2 u 
I.I u 
1.2 u 
L2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
l.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 

1.2 u 
1.1 u 
1.2 u 
3.9 u 
1.2 u 
3.9 u 
1.2 u 
1.2 u 
1.2 u 
I.I u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
19 u 
1.2 u 
1.2 u 
1.2 u 
4.0 u 
1.2 u 
3.9 u 
1.2 u 
l.2 u 
1.2 u 
l.2 u 
3.9 u 
1.2 u 
3.8 u 
3.8 u 
l.l u 

IIOO U 
I 100 U 
3.8 u 
270 u 
1.2 u 
1.2 u 
l.2 u 
1.1 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 lJ 
1.2 lJ 

12 
1.0 J 

2.3 
34 

160 

660 
14 

1300 
17 

630 

1900 
960 

18 
17 

0.9 J 
1.8 
2.7 
6.8 
430 

3.1 
Wl 
180 
120 

Hill 
120 

180 
39 

120 

410 
56 
50 

75 
3000 

150 

3000 
3200 

65 
26000 
1.2 lJ 
1.2 u 

2.9 
I.I u 
1.2 u 
1.2 u 
1.2 lJ 
1.2 lJ 

7.3 
L2 lJ 
1.2 lJ 

1.5 
1.2 u 
J.2 u 
540 

1.2 u 
1.2 u 
1.0 J 
0.9 J 

41 
100 
230 
320 

400 

1.2 u 
I.I u 
1.2 u 
3.9 lJ 
1.2 lJ 
3.9 u 
1.2 lJ 
1.2 lJ 
1.2 lJ 
I.I lJ 
12 u 
1.2 u 
1.2 u 
1.2 lJ 

. 12 lJ 
1.2 lJ 
1.2 u 
1.2 lJ 
19 lJ 
1.2 u 
1.2 u 
1.2 lJ 
4.0 u 
1.2 lJ 
3.9 lJ 
1.2 lJ 
1.2 lJ 
1.2 lJ 
1.2 lJ 
3.9 lJ 
1.2 u 
3.8 u 
3.8 u 
I.I u 

I 100 lJ 
1100 u 
3.8 lJ 
270 u 
1.2 u 
1.2 u 
1.2 lJ 
I.I lJ 
1.2 lJ 
1.2 lJ 
1.2 lJ 
1.2 lJ 
1.2 u 
1.2 lJ 
1.2 lJ 
1.2 u 
1.2 lJ 
1.2 lJ 
1.2 lJ 
1.2 lJ 
1.2 lJ 
1.2 u 
1.2 lJ 
1.2 lJ 
1.2 u 
1.2 u 
1.2 lJ 
1.2 lJ 

2.4 lJ 
2.3 lJ 
2.3 u 
7.8 u 
2.3 u 
7.8 lJ 
2.3 u 
2.3 lJ 
2.4 u 
2.3 u 
2.4 u 
2.4 u 
2.4 u 
2.3 lJ 
2.3 u 
2.4 lJ 
2.3 lJ 
2.4 lJ 
38 u 
2.3 lJ 
2.4 lJ 
2.4 u 
7.9 u 
2.3 u 
7.8 lJ 
2.3 lJ 
2.3 u 
2.3 lJ 
2.3 u 
7.7 lJ 
2.4 lJ 
7.6 u 
7.6 lJ 
2.3 lJ 

2200 lJ 
2200 u 
7.7 u 
540 lJ 
2.4 u 
2.3 u 
2.3 lJ 
2.3 lJ 
2.3 lJ 
2.3 u 
2.3 lJ 
2.4 lJ 
2.4 lJ 
2.3 lJ 
2.4 lJ 
2.3 u 
2.3 lJ 
2.3 u 
2.3 u 
2.4 lJ 
2.3 u 
2.3 u 
2.3 lJ 
2.4 u 
2.3 u 
2.4 u 
2.4 lJ 
2.4 u 

1.2 lJ 
I.I u 
1.2U 

3.9 lJ 
1.2 u 
3.9 u 
1.2 u 
1.2 u 
1.2U 
I.I lJ 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 u 
1.2 lJ 
1.2 u 
1.2 u 
19 lJ 
L2 u 
1.2 u 
1.2 lJ 
4.0 u 
1.2 u 
3.9 u 
1.2 lJ 
1.2 u 
1.2 lJ 
1.2 lJ 
3.9 u 
1.2 lJ 
3.8 lJ 
3.8 lJ 
l.l lJ 

1100 lJ 
1100 lJ 
3.8 u 
270 lJ 
l.2 u 
1.2 lJ 
12 u 
II lJ 
1.2 lJ 
1.2 lJ 
1.2 lJ 
1.2 u 
1.2 u 
1.2 lJ 
L2 u 
1.2 lJ 
1.2 lJ 
1.2 lJ 
1.2 u 
1.2 lJ 
1.2 u 
1.2 u 
1.2 lJ 
1.2 lJ 
1.2 u 
1.2 u 
1.2 lJ 
L2 lJ 
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DMD .• /11c. 

Bradford Island Post-Removal Sediments Evaluation 
March 2003 Sampling - 2nd Analytical Event 

units = µglkg - dry 

Aroclor Aroclor Aroclor Aroclor Aroclor Aroclor Aroclor 
1016 1242 1248 1254 1260 1221 1232 

Collection 

Field l.D. Matrix DI!!!;, ~ %solids 12674-11-2 53469-21-9 12672-29-6 11097-69-1 11096·82-5 11104-28·2 11141-16-5 

0303148271 SD sed. 3/14/2003 0315208-0AI IF 76.8 1.2 u 1.2 u 1.2 u 110 1.2 u 2.3 u 1.2 u 
030317826980 sed. 3/17/2003 0315209-GA II G 67.0 1.2 u 1.2 u 1.2 u 5800 1.2 u 2.3 u l.2 u 
030305826880 sed. 3/5/2003 0315210-GAI lH 53.0 1.2 u 1.2 u 1.2 u 99 l.2 u 2.3 u l.2 u 
030305S2 I 36SD sed. 3/5/2003 0315211-GAl!I 63.4 1.2 u 1.2 u 1.2 u 120 1.2 u 2.3 u 1.2 u 
030305826780 sed. 3/5/2003 0315212-0AI IJ 66.4 20 u 20 u 20 u 100 20 u 39 u 20 u 
030324826680 sed. 3/24/2003 0315213-GAI IK 55.0 L2 u 1.2 u 1.2 u 86 1.2 u 2.4 u 1.2 u 
030306826580 sed. 3/6/2003 0315214-GAI IL 52.0 1.2 u 1.2 u 1.2 u 77 1.2 u 2.4 u 1.2 u 
030403826380 sed. 413/2003 0315215-GAllM 66.7 19 u 19 u 19 u 3500 19 u 39 u 19 u 
030319826280 sed. 3/19/2003 0315216-GAllN 76.8 1.2 u 1.2 u 12 u 2.2 1.2 u 2.4 u 1.2 u 
030318S26 ISO sed. 3/18/2003 0315217-0AI 10 76.5 1.2 u 1.2 u 1.2 u 120 1.2 u 2.4 u 12 u 
0303188260$0 sed. 3/18/2003 0315218-GAllP 64.8 1.2 u 1.2 u 1.2 u 240 1.2 u 2.4 u 1.2 u 
030314825980 sed. 3114/2003 0315219-0AllQ 68.9 L2 u 1.2 u 1.2 u 380 1.2 u 2.3 u 1.2 u 
0303248258$0 sed. 3/24/2003 0315220-GAllR 47.1 1.2 u 1.2 u 1.2 u 16 1.2 u 2.4 u 1.2 u 
0303188253$0 sed. 3/18/2003 0315221-GAl IS 73.7 20 u 20 u 20 u 1500 20 u 39 u 20 u 
030327$278$0 sed. 3/27/2003 03 IS222·GAll T 75.0 3.9 u 3.9 u 3.9 u 1100 3.9 u 7.8 u 3.9 u 
030307Gll 14SO sed. 3n12003 0315223-0Al2A 67.0 1.2 u 1.2 u 1.2 u 1.2 u 1.2 u 2.3 u 1.2 u 
030307Gll I 3SD sed. 317/2003 0315224-GAl2B 76.9 1.2 u 1.2 u 1.2 u 1.2 u 1.2 u 2.3 u 1.2 u 
030307Gll37SD sed. 3n12003 0315225-GAl2C 74.5 1.2 u 1.2 u 1.2 u 1.2 u 1.2 u 2.4 u 1.2 u 

PRQL (sedi,,,,,nt) /-./ µglkg /-./ µgl/cg /-./ µgl/cg /../ µglkg /-./ µgll!:g 

' ./ 

Page 2 of2 
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APPENDIXD 

Numerical Summaries of Sediment Results 
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APPENDIXD Numerical Summaries 01 Sediment Results 

This appendix includes the following tables: 

1. Appendix D-1. Summary Statistics of Stage 2 Sediment Results 

This table includes summary statistics for the source and reference areas, separately, in the 
Bradford Island site. For each analyte (sorted by analyte group and analyte name), the 
following information and summary statistics are shown: 

>-- Number of samples 

>-- Detection rate (percentage of samples above method detection limit (MDL)) 

>-- Sample mean and standard deviation 

>-- Sample quantiles and range (i.e., minimum, 25th percentile, median, 75th percentile, and 
maximum) 

Metal concentrations are measured in mg/kg. Polychlorinated biphenyl (PCB) and semi
volatile organic compound (SVOC) concentrations are measured in ug/kg. Non-detects are 
replaced with half of the corresponding MDL for computation of summary statistics (less 
biased than replaced with full MDL). Mean and standard deviation are not calculated for 
analytes with less than 15% detection rate. Minimum, 25th percentile, median, 7 5th 
percentile, and maximum are not shown for analytes with 0% detection rate. Trace values 
(detections between MDL and reporting limit) are used as they are recorded. A"-" indicates 
the particular item is not available. 

2. Appendix D-2. Summary of Stage 2 Statistical Evaluation Results 

This table summarizes the results of statistical comparison between the source and reference 
areas. For each comparison (sorted by analyte group and analyte name), the following 
information is provided: 

>-- Number of samples, number of detects, and detection rates for the source and reference 
areas 

>-- Appropriate statistical tests selected of the comparison, or the reason why no statistical 
testing is available 

>-- 1-sided p-value of the Wilcoxon Rank Sum (WRS) test 

>-- 1-sided p-value of the Quantile test 

>-- 1-sided p-value of the Contingency Table analysis 

>-- Statistical result based on the tests, in the form of answering the question, "Is the source 
area concentration significantly higher than the reference area concentration?" If both the 
WRS test and the Quantile test are available, the false positive rate (a) is set to 2.5% for 
each test (hence a combined a of 5%). If only the Quantile test is available, the a is set 
to 5%. A "-" indicates that no statistical test result is available. 
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APPENDIX D-1. SUMMARY STATISTICS OF STAGE 2 SEDIMENT RESULTS (1of1) 

Source Area Reference Area 

Amlyte Max 
fol ~ MNn SldDev Min 

21th 
Median 

Tith 
Max Anafyte Group Samples R ... f PercentHe ,._.... 

100% 16488.50 3322.19 15400 16775 18075 23100 
100% '135.90 l 26.96. 120.9125: 144 -rJ 57 625 177 
90% 0.27 0.3 0.3 0.5 
100% 19.35 18.3 21.725 27 
100% 2592 26.9 51.4 
100% 10.09 13 16 
100% 21.38 23.75 39 
63% 0.19 0.2375 0.4 

' 100% 115.70 137.25 154 
0% 
0% 
0% 

0.27 0.335 1511.45 
1 422.5 605000 

0.14 0.8B 10506.25 

1.05 2.5 36 20 
20 

0.7 140 20 
-1- 890 20 4.48 

1 654.5 20 4.fa 
0.8 441 20 5% 
1.4 715 20 8% 

1.05 750 20 28% 
7 3800 20 26% 

1.15 1200 20 33% 
1.1 100:5 20 0% 

20 0% 
46.69 200.74- 1.0875 1.575 24.375 20 45% 2.85 2.9 33 

0.8 0.9875 3.3 20 0% 
l 13.83 57.46 l 1.05 1.475 2.95 20 0% ....... 

20 0% 
19.49 67.73 0.8 0.95 1.375 12.26875! 510 23% 2.2 2.2 18 
48.66 232.49 0.8 0.9875 1.475 22.75 ---:--2000 48% 4.95 5 24 

303



APPENDIX D-2. SUMMARY OF STAGE 2 STATISTICAL EVALUATION RESULTS (1of1) 

Source Area 

Analyte Group Analyte 
#of 

··············--------~·--

Zinc 
Polychlorinated Biphenyls Arodor 1O16 
Polychlorinated Biphenyls· Arodor 1221 
Polychlorinated Biphen Is .... Arocior 1232 
Pol chlorinated Bi henyls Arodor 1242 

~P-o~l~ch-l-o-rin-a-ted_B_i~p-he-n~y-ls ___ __,~Arod-or124B ____ _ 

Reference Area Appropriate Statistical Test 
Wilcoxon 
Rank Sum 

Test (a=2.5%) 

Quantile Test Is Source 
(a=2.5% if Contingency Area Cone 
WRS Test Table Higher than 
available; Analysis Reference 

else a=5%) {a=S%) Area? 
~~~-~-~-----·-----

1-slded p-v•lue 1-sided p-value 1-slded p-value 

0.270 
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APPENDIXE 

Graphical Summaries of Sediment Results 
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APPENDIXE Granblcal summaries of Sedlmem Results 

This appendix includes the box-and-whisker plots of stage 2 sediment concentrations of the 
source and reference areas. 

These figures show the box-and-whisker plots of concentrations of detected analytes for the 
source and reference areas, separately, in the Bradford Island site. For each analyte (sorted by 
analyte group and analyte name), the box-and-whisker plot presents the data distribution across 
the two areas (i.e., a multi-area, single constituent plot). The key for box-and-whisker plot is as 
follows: 

fr 75% 

Whiskers* 

~ 
MediaR 

25% 

"from the ends of the box 
to the outermost data point 
that falls within upper/ 
lower quartile +/- (1.5 x 
interquartile range) 

The quantiles (minimum, 10%, 25%, median (50%), 75%, 90%, and maximum) for each area are 
shown below the box-and-whisker plot, as well as the means and standard deviations. Metal 
concentrations are measured in mg/kg. Polychlorinated biphenyl (PCB) and semi-volatile 
organic compound (SVOC) concentrations are measured in ug/kg. Non-detects are replaced with 
half of the corresponding MDL for computation of summary statistics (less biased than replaced 
with full MDL). Trace values (detections between MDL and reporting limit) are used as they are 
recorded. Analytes which are nondetects in all samples across all areas are not shown. 
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APPENDIX E-1. BOX-AND-WHISKER PLOTS OF STAGE 2 SEDIMENT 
CONCENTRATIONS OF THE SOURCE AND REFERENCE AREAS (1of14) 

Analyte Group=Metals, Analyte=Aluminum, Unit=mg/kg 
Onewa Anal sis of Cone B Area 

<.) 
c: 
0 

25000 

20000 

u 15000 

l 
10000-' 

T 

(1) Source Area 

Quantiles 
Level 
(1) Source Area 
(2) Reference Area 
Means and Std Deviations 
Level 
( 1) Source Area 
(2) Reference Area 

• • 

(2) Reference Area 

Area 

Minimum 10% 
5360 10470 
9320 10760 

Number Mean 
78 16040.2 
20 16488.5 

25% 
12675 
15400 

Std Dev 
4401.17 
3322.19 

Analyte Group=Metals, Analyte=Barium, Unit=mg/kg 
Onewa Anal sis of Cone B Area 

• 

----1-

<.) --c: 

ffi 0 
150 u 

100 • ~ 
• 

50 

(1) Source Area (2) Reference Area 

Area 

Quantiles 
Level Minimum 10% 25% 
(1) Source Area 25.75 75.74 100.2625 
(2) Reference Area 64.2 98.47 120.9125 

Means and Std Deviations 
Level Number Mean Std Dev 
( 1) Source Area 78 133.385 45.4463 
(2) Reference Area 20 138.903 26.9574 

Median 75% 90% Maximum 
15650 18900 22660 26500 
16775 18075 21670 23100 

Std Err Mean Lower 95% Upper95% 
498.33 15048 17033 
742.86 14934 18043 

Median 75% 90% Maximum 
133 161.25 185.1 283 
144 157.625 166.6 177 

Std Err Mean Lower 95% Upper95% 
5.1458 123.14 143.63 
6.0279 126.29 151.52 
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APPENDIX E-1. BOX-AND-WHISKER PLOTS OF STAGE 2 SEDIMENT 
CONCENTRATIONS OF THE SOURCE AND REFERENCE AREAS (2 of 14) 

Analyte Group=Metals, Analyte=Beryllium, Unit=mg/kg 

lon::Y AnalyTonc By Area 
11 

• Q5 • 

0.4 
0 • c: 

' 0 0.3 (..) 

• 0.2 
.., 

0.1--< 

( 1) Source Area 

Quantiles 
Level 
(1) Source Area 
(2) Reference Area 

g 
(2) Reference Area 

Area 

Minimum 
0.05 
0.05 

10% 
0.05 

0.155 
Means and Std Deviations 
Level 
( 1) Source Area 
(2) Reference Area 

Number 
78 
20 

Mean 
0.275962 
0.270000 

25% 
0.2 
0.2 

Std Dev 
0.128960 
0.097872 

Analyte Group=Metals, Analyte=Chromium, Unit=mg/kg f ne:ly~ Analysis of Cone By Area 

I 400 

I : 
I g 100J 
8 70~ 

50-1 

30~ 
20-\ 

I 

• 

~ ~ 
(1) Source Area (2) Reference Area 

Area 

Quantiles 
Level Minimum 10% 
(1) Source Area 11.7 14.97 
(2) Reference Area 14.6 15.45 

Means and Std Deviations 
Level Number Mean 
(1) Source Area 78 30.4763 
(2) Reference Area 20 19.3475 

25% 
17.45 

18 

Std Dev 
68.6872 

3.2732 

Median 
0.3 
0.3 

Std Err Mean 
0.01460 
0.02188 

Median 
21.55 

18.3 

Std Err Mean 
7.7773 
0.7319 

75% 
0.4 
0.3 

Lower95% 
0.24689 
0.22419 

75% 
25.925 
21.725 

Lower95% 
14.990 
17.816 

90% 
0.41 

0.395 

Maximum 
0.6 
0.5 

Upper-95% 
0.30504 
0.31581 

90% 
29.56 
25.34 

Maximum 
620 

27 

Upper 95% 
45.963 
20.879 

i· 

,· 
" 
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APPENDIX E-1. BOX-AND-WHISKER PLOTS OF STAGE 2 SEDIMENT 
CONCENTRATIONS OF THE SOURCE AND REFERENCE AREAS (3of14) 

Analyte Group=Metals, Analyte=Copper, Unit=mg/kg 
Oneway Analysis of Cone By Area •·--------, 

u 
c: 

8 
I 

(1) Source Area 

Quantiles 
Level 
(1) Source Area 
(2) Reference Area 
Means and Std Deviations 
level 
(1) Source Area 
(2) Reference Area 

(2) Reference Area 

Minimum 
18.9 
12.1 

Number 
78 
20 

10% 
22.17 
16.51 

Mean 
118.809 
25.918 

Analyte Group=Metals, Analyte=Lead, Unit=mg/kg 
One~ay Analysis of Cone By Area 
~ ~------- ···-~ 

10~ 

~ :j 
• 
I 

1~ 
• 

3 ~--=~·= 

Quantiles 
Level 

(1) Source Area 

(1) Source Area 
(2) Reference Area 

·a=J 
~-=±-····· -'~J· 

(2) Reference Area 

Area 

Minimum 
2.9 
4.7 

10% 
5.08 

5.565 
Means and Std Deviations 
Level 
(1) Source Area 
(2) Reference Area 

Number 
78 
20 

Mean 
16.2603 
10.0925 

25% 
26.325 
19.425 

Std Dev 
740.916 

10.142 

25% 
8.5125 
7.3625 

Std Dev 
15.3439 
3.4714 

Median 
31.65 

23.725 

Std Err Mean 
83.892 

2.268 

Median 
13.45 

10.2 

Std Err Mean 
1.7374 
0.7762 

75% 
40.45 

26.9 

Lower 95% 
-48.24 
21.17 

75% 
18 
13 

lower95% 
12.801 

8.468 

90% 
50.69 
47.32 

Maximum 
6577.45 

51.4 

Upper95% 
285.86 

30.66 

90% 
31 
15 

Maximum 
121 

16 

Upper95% 
19.720 
11.717 
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APPENDIX E-1. BOX-AND-WHISKER PLOTS OF STAGE 2 SEDIMENT 
CONCENTRATIONS OF THE SOURCE AND REFERENCE AREAS (4of14) 

Analyte Group=Metals, Analyte=Nlekel, Unit=mg/kg 
Oneway Analysis of Cone By Area 

I 
I 

400 

300 

200 

u 100 
c 
0 70 () 

50 
40 

30-I 

"l 
Quantiles 
Level 

I 

• 

~ 
(1) Source Area 

(1) Source Area 
(2) Reference Area 

• 

$ 
• 

(2) Reference Area 

Area 

Minimum 10% 
12 14.9 
14 16 

Means and Std Deviations 
Level Number Mean 
(1) Source Area 78 26.3205 
(2) Reference Area 20 21.3750 

25% 
16 
17 

Std Dev 
56.9606 
6.0825 

Analyte Group=Metals, Analyte=Thalllum, Unit=mg/kg 
Oneway Analysis of Cone By Area 

u c 
0 
() 

1 ' 

0.9~ 
: 

0.8~ 

0.7 

0.6 

0.5 

0.4 

0.3 

Quantiles 
Level 
(1) Source Area 
(2) Reference Area 

• 

• 

Means and Std Deviations 
Level 
(1) Source Area 
(2) Reference Area 

Minimum 
0.05 
0.05 

Number 
78 
20 

10% 25% 
0.05 0.1 

0.055 0.1125 

Mean Std Dev 
0.208333 0.146089 
0.191250 0.087838 

Median 75% 90% Maximum 
19 21.625 26.65 520 
20 23.75 29.85 39 

Std Err Mean· Lower95% Upper95% 
6.4495 13.478 39.163 
1.3601 18.528 24.222 

Median 75% 90% Maximum 
0.2 0.3 0.4 0.9 
0.2 0.2375 0.3 0.4 

Std Err Mean Lower95% Upper 95% 
0.01654 0.17540 0.24127 
0.01964 0.15014 0.23236 

~ 
:, 
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APPENDIX E-1. BOX-AND-WHISKER PLOTS OF STAGE 2 SEDIMENT 
CONCENTRATIONS OF THE SOURCE AND REFERENCE AREAS (5of14) 

Analyte Group=Metals, Analyte=Zine, Unit=mg/kg 
Oneway Analysis of Cone By Area 

I

I ..f 
600~ i 500~ I 
400""j 

(,) 3001 

c: 200-i • 
0 

(.) 

i Eh i 
100-i . 
80~ l _J 
60_; " 
soL-.. ---

( 1) Source Area 

~ ;=f i ' . . -
·~·-· --

i ! 
I! 

______] 
(2) Reference Area 

Area 

Quantiles 
Level Minimum 10% 
(1) Source Area 50.6 70 
(2) Reference Area 72 76.98 
Means and Std Deviations 
Level Number Mean 
(1) Source Area 78 117.501 
(2) Reference Area 20 115.695 

25% Median 
80.4 105 

93.275 124 

Std Dev Std Err Mean 
84.5588 9.5744 
24.7768 5.5403 

Analyte Group=Polyehlorinated Biphenyls, Analyte=Aroelor 1248, Unit=ug/kg 
Oneway Analysis of Cone By Area 
I 

(,) 
c: 
0 
(.) 

1000f~-~~---··-·· 

3001 

100-' i 
30 

10 
3 

• • • =-== 
0.1 
0.03 

0.01 ' 

0.0031 

0.001..J_ 

1 1 ~1 
L_:_J 

( 1) Source Area (2) Reference Area 

Area 

Quantiles 
Level Minimum 10% 
(1) Source Area 0.27 0.275 
(2) Reference Area 0.025 0.025 

Means and Std Deviations 
Level Number Mean 
( 1) Source Area 78 24.8455 
(2) Reference Area 20 0.4044 

25% Median 
0.275 0.28 
0.025 0.5375 

Std Dev Std Err Mean 
171.800 19.453 

0.360 0.080 

75% 90% Maximum 
135.25 155.95 787 
137.25 142.8 154 

Lower95% Upper95% 
98.44 136.57' 

104.10 127.29 

75% 90% Maximum 
0.335 1.41 1511.45 

0.73125 0.86575 0.875 

Lower 95% Upper 95% 
-13.89 63.580 

0.24 0.573 
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APPENDIX E-1. BOX-AND-WHISKER PLOTS OF STAGE 2 SEDIMENT 
CONCENTRATIONS OF THE SOURCE AND REFERENCE AREAS (6 of 14) 

Analyte Group=Polyehlorinated Biphenyls, Analyte=Aroelor 1254 (54% Cl), Unit=ug/kg 
Oneway Analysis of Cone By Area 

1110~~ 
I

I 10000 I 
1000 . 

I (..) 100 [ 
l5 L I u 10 

0.1 

0.01 

0.001-'--------~---------' 

(1) Source A~ea (2) Reference Area 

Quantiles 
Level Minimum 10% 
(1) Source Area 1 4.315 
(2) Reference Area 0.025 0.025 
Means and Std Deviations 
Level Number Mean 
( 1) Source Area 78 9416.98 
(2) Reference Area 20 0.25 

25% Median 
21.75 110 

0.04875 0.245 

Std Dev Std Err Mean 
68535.1 7760.1 

0.2 0.0 

Analyte Group=Polyehlorinated Biphenyls, Analyte=Aroelor 1260, Unit=ug/kg 
Oneway Analysis of Cone By Area 
I 10000------111-----------~ 

g 
0 u 

1000 

100 

I 
I 
I 

10 I 

I 
I 

o.:l ffi =J= 
0.01L [ __ ~ I 

0.001 ·-----~------_Ji 
(1) Source Area (2) Reference Area I 

Area 

Quantiles 
Level Minimum 10% 
( 1) Source Area 0.14 0.17 
(2) Reference Area O.Q15 0.015 
Means and Std Deviations 
Level Number Mean 
(1) Source Area 78 156.198 
(2) Reference Area 20 0.061 

25% Median 
0.17 0.17 

0.015 0.015 

Std Dev Std Err Mean 
1189.92 134.73 

0.06 0.01 

75% 
422.5 

0.41375 

Lower95% 
-6035 

0 

75% 
0.88 
0.12 

Lower95% 
-112.1 

0.0 

90% Maximum 
3230 605000 
0.49 0.58 

Upper95% 
24869 

0 

90% Maximum 
36.3225 10506.25 

0.139 0.17 

Upper95% 
424.48 

0.09 

' ,, 

.;. 
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APPENDIX E-1. BOX-AND-WHISKER PLOTS OF STAGE 2 SEDIMENT 
CONCENTRATIONS OF THE SOURCE AND REFERENCE AREAS (7of14) 

Analyte Group=Semi-Volatile Organic Compounds, Analyte=Acenaphthene, Unit=ug/kg 
Onewa Anal sis of Cone 8 Area 
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Quantiles 
Level Minimum 10% 
(1) Source Area 1.05 1.15 
(2) Reference Area 2.5 2.5 

Means and Std Deviations 
Level Number Mean 
(1) Source Area 78 2.87885 
(2) Reference Area 20 2.53125 

25% Median 75% 
1.25 1.45 2.5 
2.5 2.55 2.55 

Std Dev Std Err Mean Lower 95% 
5.61049 0.63526 1.6139 
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Analyte Group=Semi-Volatile Organic Compounds, Analyte=Anthracene, Unit=ug/kg 
Onewa Anal sis of Cone B Area 
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Means and Std Deviations 
Level Number Mean Std Dev Std Err Mean Lower 95% 
(1) Source Area 78 4.50128 17.0654 1.9323 0.6536 
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90% Maximum 
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Upper 95% 
4.1438 
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90% Maximum 
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2.3725 2.4 

Upper 95% 
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APPENDIX E-1. BOX-AND-WHISKER PLOTS OF STAGE 2 SEDIMENT 
CONCENTRATIONS OF THE SOURCE AND REFERENCE AREAS (8of14) 

Analyte Group=Semi-Volatile Organic Compounds, Analyte=Benzo(a)anthracene, Unit=ug/kg 
Onewa Anal sis of Cone B Area 
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Analyte Group=Seml-Volatile Organic Compounds, Analyte=Benzo(a)pyrene, Unit=ug/kg 
Oneway Analysis of Cone By Area 
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APPENDIX E-1. BOX-AND-WHISKER PLOTS OF STAGE 2 SEDIMENT 
CONCENTRATIONS OF THE SOURCE AND REFERENCE AREAS (9of14) 

Analyte Group=Semi-Volatile Organic Compounds, Analyte=Benzo(ghi)perylene, Unit=ug/kg 
Onewa Anal sis of Cone B Area 
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Analyte Group=Semi-Volatile Organic Compounds, Analyte=Benzo(k)fluoranthene, Unit=ug/kg 
Oneway Analysis of Cone By Area 

• 
• 100 • • 60 

11 ! 

0 40 
c: 
0 
u 20 

10 
6 

bid 4 

2 

(1) Source Area (2) Reference Area 

Quantiles 
Level Minimum 10% 25% Median 75% 90% 
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(2) Reference Area 5.5 5.5 5.5 5.5 5.5 8.45 
Means and Std Deviations 
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Level Number Mean Std Dev Std Err Mean Lower95% Upper95% 
(1) Source Area 78 26.1545 94.0670 10.651 4.9456 47.363 
(2) Reference Area 20 6.0000 1.5874 0.355 5.2571 6.743 
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APPENDIX E-1. BOX-AND-WHISKER PLOTS OF STAGE 2 SEDIMENT 
CONCENTRATIONS OF THE SOURCE AND REFERENCE AREAS (10of14) 

Analyte Group=Semi-Volatile Organic Compounds, Analyte=Benzo[b]fluoranthene, Unit=ug/kg 
Oneway Analysis of Cone By Area 
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Analyte Group=Semi-Volatile Organic Compounds, Analyte=Bis(2-ethylhexyl)phthalate (BEHP), 
Unit=ug/kg 
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APPENDIXE-1. BOX-AND-WHISKER PLOTS OF STAGE 2 SEDIMENT 
CONCENTRATIONS OF THE SOURCE AND REFERENCE AREAS (12of14) 

Analyte Group=Semi-Volatile Organic Compounds, Analyte=Fluoranthene, Unit=ug/kg 
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Level Number Mean 
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(2) Reference Area 20 11.1250 
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Std Dev Std Err Mean Lower95% 
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Analyte Group=Semi-Volatile Organic Compounds, Analyte=Fluorene, Unit=ug/kg 
Oneway Analysis of Cone By Area 
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APPENDIX E-1. BOX-AND-WHISKER PLOTS OF STAGE 2 SEDIMENT 
CONCENTRATIONS OF THE SOURCE AND REFERENCE AREAS (11 of 14) 

Analyte Group=Semi-Volatile Organic Compounds, Analyte=Chrysene, Unit=ug/kg 
,oneway Analysis of Cone By Area 
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Analyte Group=Semi-Volatile Organic Compounds, Analyte=Dibenzo(a,h)anthracene, Unit=ug/kg 
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APPENDIX E-1. BOX-AND-WHISKER PLOTS OF STAGE 2 SEDIMENT 
CONCENTRATIONS OF THE SOURCE AND REFERENCE AREAS (13of14) 

Analyte Group=Semi-Volatile Organic Compounds, Analyte=lndeno(1,2,3-cd)pyrene, Unit=ug/kg 
Onewa Anal sis of Cone B Area 
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Analyte Group=Semi-Volatile Organic Compounds, Analyte=Phenanthrene, Unit=ug/kg 
Oneway Analysis of Cone By Area 
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Quantiles 
Level Minimum 10% 25% Median 75% 
(1) Source Area 0.8 0.9 0.95 1.375 12.26875 
(2) Reference Area 2.2 2.2 2.2 2.25 9.31875 
Means and Std Deviations 
Level Number Mean Std Dev Std Err Mean Lower95% 
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APPENDIX E-1. BOX-AND-WHISKER PLOTS OF STAGE 2 SEDIMENT 
CONCENTRATIONS OF THE SOURCE AND REFERENCE AREAS (14of14) 

Analyte Group=Semi-Volatile Organic Compounds, Analyte=Pyrene, Unlt=ug/kg 
Onewa Anal sis of Cone B Area 
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Technical Memorandum: Risk-Based Concentration for PCBs in Sediments using Total 
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Draft Technical Memorandum URS 

To: Mike Gross & Mark Dasso, USACE 

From: Heather Loso, Kristin Lehman, & Bill Ruoff, PhD, URS 

cc: Jeff Wallace, URS 

Date: July 9, 2004 

Subject: Risk-Based Concentrations for PCBs in Sediments using Total PCBs, Aroclor-
1254 and Data 

1.0 Background 

At a meeting on June 9, 2003, the merits of different PCB analysis (Aroclors vs 
congeners) to characterize the sediments at the Bradford Island site were discussed. 
Representatives from the USACE, DEQ, DMD, Inc. and URS attended the meeting. The 
USACE and DEQ had previously agreed that the USACE should analyze all sediment 
samples using the Aroclor analysis for PCBs and archive sediments to allow congener 
analysis to be conducted at a future date if necessary. Although several lines of 
discussion were held at the meeting, DEQ had two questions following the meeting: 1) 

how Aroclor data were going to be used to calculate potential risks to the subsistence fish 
harvester, and, 2) if a congener analysis would be of benefit, due to its lower method 
reporting limits (RLs) and method detection limits (DLs) when compared to Aroclor RLs 
and DLs. The lowest congener RL that could be achieved would appear to be beneficial 
since risk-based screening levels were predicted to be below the achievable Aroclor RLs. 
A decision was made to review the Stage l and Stage 2 sediment chemistry results to 
address DEQ's two questions. 

Following a review of Stage 1 and Stage 2 analytical chemistry results for sediments, the 
USACE held a second meeting on March 15, 2004 to present the sediment results to DEQ 
and propose a path forward for the site. The USA CE has elected at this time to complete 
an Engineering Evaluation/ Cost Analysis (EE/CA) and conduct a removal action to 
address sediment impacts at the site. We understand that constructability limitations 
associated with the project that influence remedial feasibility will be incorporated into the 
review of alternatives and the design, given the physically adverse conditions at the site. 
A residual risk assessment is expected to be performed subsequent to the removal to 
verify that acceptable levels of risk have been achieved. 

At the March 15th meeting, DEQ advocated that although a removal action was selected, 
the two questions they posed at the June 9th meeting still need to be answered to assess 
the completeness of the site characterization (i.e., delineation of extent) and estimate a 
potential cleanup goal for sediment. To address DEQ's questions, URS used the 
available site data and reviewed the technical literature and developed risk-based 
concentrations (RBCs) for the three different ways analytical data are reported for PCBs: 
Total PCBs, Aroclors, and congeners. If the three RBCs calculated are similar, then 
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Draft Technical Memorandum URS 

Aroclor analysis of sediments would appear to be sufficient to predict risks to the 
subsistence fish harvester. More importantly, if RLs/DLs for Aroclors at non-detect 
sample locations are below an acceptable RBC, the absence of potentially harmful levels 
of PCBs at non-detect locations could be assumed with adequate confidence. Therefore, 
one of the primary objectives of this memorandum is to establish an acceptable RBC for 
comparison to RLs/DLs for Aroclors. The selected RBC and associated methodology 
may be used in the future to develop a prospective cleanup level for the offshore removal 
action. 

Backward-calculated RBCs protective of subsistence receptor populations may be 
developed through several methods that vary in their technical complexity and ease of 
use. This memorandum provides a brief overview of three methods for developing RBCs 
for PCBs in contaminated sediments. Because Aroclor 1254 is the primary Aroclor 
detected in sediments in the vicinity of Bradford Island, this memo focuses on evaluation 
of Aroclor 1254 and its constituent congeners. 

2.0 Introduction 

Polychlorinated biphenyls (PCBs) are oils with a high degree of heat stability and were 
heavily used in electrical transformers from about the 1940s to the 1970s, until their use 
was banned due to concerns about their potential impacts to public health and the 
environment. 

Nomenclature. The PCBs are biphenyl molecules substituted with chlorine atoms in the 
ortho, meta or para positions, with the position and number of chlorine atoms giving rise 
to the nomenclature for individual molecules, known as congeners. A total of 209 
configurations of the arrangement of chlorine atoms are possible, and therefore, each of 
these arrangements corresponds to a specific numbered PCB congener, ranging from 1 to 
209, with higher numbers indicating increasing levels of chlorine substitution. All the 
congeners belonging to a specific level of chlorine substitution are called homologs (e.g., 
penta, hexa, heptachlorobiphenyls, etc.). Among the 209 congeners are 68 coplanar 
congeners, so named because the two benzene rings are oriented to the same plane and 
present a flat structure. The chlorine atoms in the coplanar congeners are present in the 
para and meta positions, with no (non-ortho) or only one chlorine in the ortho (mono
ortho) position. 

In the PCB manufacturing industry, several different formulations of PCB oils were 
manufactured, varying in the degree of chlorination (weight percent) of the total mixture. 
Each mixture was called an Aroclor and the degree of chlorination was reflected in the 
numbered Aroclor designation. The most widely used Aroclor mixtures were Aroclor 
1016 (16% by weight chlorine), Aroclor 1242 (42% by weight chlorine), Aroclor 1248 
(48% by weight chlorine), Aroclor 1254 (54% by weight chlorine) and Aroclor 1260 
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(60% by weight chlorine). In general, the higher the degree of chlorination, the greater 
the stability and persistence of the mixture. Technically, all the Aroclor formulations 
may contain all the 209 congeners. However, the relative proportions of congeners in 
each Aroclor vary with some congeners being significantly more abundant than others. 

In summary, the nomenclature for PCBs ranges from the molecular commercial product 
level and proceeds as follows: 

• Congeners ( 1 to 209) 

• Homologue series (10, mono, di, tri, tetra, penta, hexa, hepta, octa, nona, deca 
chlorinated) 

• Aroclors (5 most common, 1016, 1242, 1248, 1254, 1260) 

• Total PCBs (sum of Aroclors or sum of congeners). 

The approximate congener composition of Aroclor 1254 is presented in Table 1 (Frame, 
et.al, 1996). 

Toxicity. The public health concerns associated with PCBs are related to their potential 
for persistence, bioaccumulation and toxicity. They are poorly soluble and able to persist 
in the environment for decades. They have the ability to bioaccumulate in the fatty 
portion of living tissues and transfer through the food web due to their hydrophobic and 
lipophilic properties. Their toxicity is wide-ranging and is associated with reproductive, 
developmental, neurological and endocrine disrupting effects in humans and biota. 
Although PCBs have not been proven to be carcinogenic in humans, they are classified 
by USEPA as B-2 carcinogens (probable human carcinogens, based on inadequate human 
data and limited animal data). 

Among the 209 congeners, toxicity is best understood for approximately a dozen of the 
coplanar congeners. The coplanar congeners are considered to be "dioxin-like" because 
of their toxicity and structural similarity, which make them similar to 2,3,7,8-
tetrachlorodibenzo-p-dioxin (2, 3, 7, 8-TCDD). Generally, the non-ortho congeners are 
more toxic than the mono-ortho congeners. The non-coplanar congeners, while also 
potentially toxic, are not as well understood with regard to the mechanisms of toxicity. 
However, there is general agreement that they are substantially less toxic than the 
coplanar congeners (Van Den Berg et al 1998, Tillit 2000). 

Risk-Based Concentrations. RBCs are concentrations of PCBs in contaminated media 
(e.g., sediment, water, soil, fish tissue) that correspond to acceptable levels of exposure 
and are unlikely to elicit adverse health effects. RBCs are typically applied in a statistical 
manner to a representative exposure area, such as an upper-bound estimate of the mean 
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(i.e., 95% upper confidence limit on the mean), as opposed to individual sample points. 
The basis for this approach is that mobile receptors, such as sport fish, are exposed to 
sediment-related contaminants within their entire foraging area and not only one location. 

In the history of environmental evaluation and remediation of PCBs, there has been a 
trend towards increasing complexity and sophistication in the approaches used to develop 
RBCs for PCBs, accompanied by a decrease in the level of uncertainty associated with 
each approach. 

This memorandum summarizes the three most common and prevalent approaches for the 
development of RBCs for PCBs as: 

• Total PCBs . 

• Aroclors 

• Congeners 

3.0 Approach 

The technical approaches to developing RBCs for PCBs are based upon the nature of 
analytical data that are used, the environmental media of concern, types of receptors and 
pathways evaluated. 

3.1 Analytical Data 

The most common analytical method for detection of PCBs is the GC/ECD method 
(USEPA Method 8082). Analytical data for PCBs may be reported in several ways, as 
noted below: 

• Total PCBs (concentration typically based upon a sum of 40 most common 
congeners or the most common Aroclors) see the analytical methods for 
Aroclors and congeners below. 

• Aroclors (concentration reported by individual Aroclor, based on pattern 
recognition) - USEPA SW-846 method 8082. 

• PCB congeners and/or homologues (concentration reported by individual 
congener, without reference to Aroclors) - USEPA SW-846 method 8270, 
modified or USEPA Office of Water method 1668A. 

Reporting limits and DLs for many of these analytical methods are presented in Table 2. 
The RL, as defined by the USACE (USACE, 2001), is the threshold value below which 
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the laboratory reports a result as non-detect (i.e., U qualifier). For data that will be used 
to support a risk assessment, the RL must be equivalent to the sample quantitation limit, 
which establishes the lowest RL at the DL adjusted for sample dilutions/concentrations. 
Reporting limits are adjusted based on the sample matrix and any sample 
dilutions/concentrations necessary. The DL is the minimum concentration of a substance 
that can be measured and reported with 99 percent confidence that the analyte 
concentration is greater than zero. Detection limits are determined in an interference-free 
matrix (US ACE, 2001 ). 

3.2 Receptors 

RBCs were developed for a human receptor that is a subsistence level angler consuming 
trophic level 3/4 fish (i.e., carnivorous fish such as salmon that feed on invertebrates and 
smaller herbivorous fish) from the Columbia River. Such populations are known to exist 
in the area, immediately upstream and downstream of Bradford Island. Both adults and 
children are potential receptors. 

Relevant ecological receptors include bald eagles and river otters that may consume fish 
from the Columbia River. However, on the basis of literature reviews and other project 
experience, it is expected that the subsistence fish harvester (when present at a site) is 
typically the "risk-driving" receptor and pathway for PCBs in sediment. Therefore, risk
based concentrations and clean-up decisions are more likely to be based on the protection 
of the subsistence angler with the assumption that this is also protective of ecological 
receptors. 

3.3 Exposure Doses 

Exposure parameters for the subsistence level fish consumer (adult and child) were drawn 
from site-specific studies, where available, and from USEPA and ODEQ default values 
(Table 3). 

3.3.1 Fish Consumption Rates 

The USACE has chosen to address contaminated sediments at the site through a removal 
action, and the next step of the process is to conduct an EE/CA. In the Methodology for 
Deriving Ambient Water Quality Criteria for the Protection of Human Health (USEPA 
2000), USEPA recommends using local fish consumption data for highly exposed 
populations. USEPA states that fish intake rates based on high-end values, i.e., 90th or 
951

h percentiles, or average values (arithmetic or geometric mean) may be used in the 
development of consumption criteria. For the residual risk assessment that will be 
conducted subsequent to the removal action, the high-end consumption rates are more 
appropriate and will be considered. 
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It should be noted that RB Cs developed by Mike Poulsen of DEQ (Technical 
Memorandums dated January 31, 2003 and June 10, 2004) reflect the use of the 99th 
percentile value (142.4 g/day) based on the U.S. per capita consumption of uncooked 
freshwater and estuarine fish and shellfish for subsistence fish harvesters (USEPA 2000). 

3.3.2 Biota-Sediment Accumulation Factors 

One of the key variables in estimating the exposure dose for non-ionic organic chemicals 
such as PCBs is to predict the concentration of the chemical in the fish that is consumed 
by the receptor. In the absence of measured concentrations in fish tissue (as is the case at 
Bradford Island), the chemical concentration in sediment is used in conjunction with a 
literature-based Biota-Sediment Accumulation Factor (BSAF) to predict the 
concentration in fish. The BSAF is the ratio of the chemical concentration in fish tissue 
(normalized to the lipid content of the fish) to the chemical concentration in sediment 
(normalized to the organic carbon content of the sediment). The purpose of the 
normalization is to account for the fact that hydrophobic chemicals, such as PCBs, are 
primarily sequestered in the organic carbon portion of sediments and in the lipid portion 
of biota. Therefore, the amount of organic carbon in sediment or the lipid content of a 
fish greatly influences the concentrations of PCBs that are present in those media. 
Although the BSAF is often considered unitless, it is arithmetically represented as Kgoc/ 

Kglipict· 

In the absence of site-specific BSAFs, values were extrapolated from three primary 
literature sources: 

• Congener-based BSAFs based on the measured BSAFs for trophic level 3 fish 
from USEPA's Great Lakes Water Quality Initiative (1994). 

• Congener-based BSAFs based on averages for trophic level 3 fish from the 
USACE's BSAF database (2003). 

• Aroclor 1254-based BSAF representing the 75th percentile BSAF from WDOH 
(1995); the same value was assigned for Total PCBs. 

In general, these BSAFs are based on wet weight tissue and dry weight sediment 
concentrations and are consistent with using wet-weight-based intake rates of fish. The 
selected BSAFs are presented in Table 3. 

The BSAFs for Total PCBs and Aroclor 1254 were drawn from The Tier 1 Report, 
Development of Sediment Quality Criteria for the Protection of Human Health 
(Washington Department of Health [WDOH] 1995). BSAFs developed from this source 
are more specific to the Pacific Northwest region (many of the data were collected from 
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Puget Sound) and, therefore, were preferred over BSAFs derived on national scale (i.e., 
USEPA 1997). As recommended by the WDOH, the 75th percentile BSAF of 3.69 was 
used for Aroclor 1254, as well as Total PCBs. It should be noted that the WDOH 901h. 

percentile BSAF of 11 was used in the DEQ Technical Memorandum written by Mike 
Poulsen, (June 10, 2004). 

No single literature source was available to provide BSAFs for all of the congeners of 
interest in this memorandum. Therefore, congener-specific BSAFs were drawn from the 
Great Lakes report (1994) and the USACE's on-line BSAF database (2003). It should be 
noted that there were no BSAFs for congeners 114, 123, 156 and 157 in the Great Lakes 
report and, therefore, USACE BSAFs were applied for those congeners. Likewise, for 
congeners without USACE BSAFs, Great Lakes BSAFs were applied (PCB 126). No 
congener-based BSAF is available for PCB 156, so the USACE BSAF of 3 for PCB 157 
was applied. 

3.3.3 Estimation of Fish Tissue Concentrations 

The equation for the estimation of PCB congener concentrations in fish tissue is 
represented as: 

Cuisti. = ~sed) (BSAFi) (TEF1) (f!illLd} 
f oc 

where: 

Ci,fisti. = 
Cj,sed = 
BSAFi= 
TEFi = 

concentration of congener "i" in fish tissue (µg TEQ/kg fish tissue) 
concentration of congener "i" in sediment (µg/kg) 
Biota-Sediment Accumulation Factor for congener "i" (k~c/kg1ipid) 
Toxicity Equivalence Factor for congener "i" 

ftipid = lipid content of fish (kg1ipictlkgtissue) 
foe = organic carbon content of sediment (kgoc/kgsediment) 

Ci.fish. is expressed as a toxic equivalent (TEQ) because it is a congener-specific 
concentration in fish based on a level of toxicity relative to 2,3,7 ,8-TCDD. Toxic 
equivalency factors (TEFs) for PCBs have been developed by assigning the toxic potency 
of 2,3,7 ,8-TCDD equal to LO and determining the relative potencies of the coplanar PCB 
congeners as the ratio of the concentration of the specific congener to the concentration 
of 2,3,7,8-TCDD producing an equivalent response (Van den Berg et al. 1998) (see 
Section 2.4.3). Multiplying a congener concentration by its respective TEF produces a 
TEQ for that congener. 

The equation above may also be used to estimate Total PCBs or Aroclor 1254 in fish 
tissue by substituting concentrations of Total PCBs or Aroclor 1254 for individual 
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congener concentrations. The TEFi parameter is excluded from the above equation when 
estimating Total PCBs or Aroclor 1254 in fish tissue, i.e., the units for Cfish are no longer 
expressed as a TEQ. 

3.4 Toxicity Values 

Toxicity values were drawn from several sources, as noted below. 

3.4.1 Total PCBs 

For Total PCBs, the toxicity values for human health were drawn from IRIS. The oral 
and inhalation cancer slope factors for Total PCBs are identical at 2.0 mg/kg-dai 1

• This 
is based on the assumption that PCBs are a mixture of Aroclors. It is also assumed that 
the cancer slope factors for the most toxic Aroclors are assigned to the PCB mixture as a 
whole. Because the cancer potency of all the common Aroclors is considered to be 
similar, with the exception of Aroclor 1016 (which is less potent), the slope factor for 
Total PCBs is the same as that for a number of individual Aroclors (Aroclor 1221, 1232, 
1242, 1248, 1254, 1260). 

Reference doses (for the estimation of non-cancer effects) are typically not used for Total 
PCBs. 

The toxicity values are presented in Table 3. 

3.4.2 Aroclors 

For individual Aroclors, USEPA has identified cancer slope factors and reference doses 
on the basis of individual studies. However, as mentioned earlier, the final values 
assigned in IRIS are identical for all Aroclors with the exception of Aroclor 1016. For 
the purposes of this study, RBCs are developed for Aroclor 1254 since it is the primary 
Aroclor detected in sediments to date (Table 3). 

3.4.3 Congeners 

USEPA guidance recommends that chemicals that have structural similarity and 
generally act by similar mechanisms be evaluated as a group with regard to their effects 
on health (USEPA 2003, 1994, ODEQ 2002). Such groups of chemicals include PAHs, 
dioxins, furans and a dozen of the coplanar "dioxin-like" PCBs. 

The actual availability and reliability of congener-specific toxicity data may be limited. 
Therefore, the chemical in each group for which the most reliable toxicity information is 
available is identified. Typically this is also the most toxic chemical within that group. 
For the coplanar PCBs, the identification of toxicity information is closely linked to that 

0:\25692709 USACE\53-F0072173.00 Brdfordl\Post Removal Stage 2\Draft Report\Appendices\Appendix Page 8 of 21 

F\PCBTEQMemoRev5.doc DRAFT 

.. 
329



Draft Technical Memorandum URS 

of the dioxins and furans. 2,3,7,8-TCDD is the dioxin congener identified as the most 
toxic of the dioxin/furan congeners and for which the greatest amount of reliable toxicity 
information exists. The common mechanism of action for the dioxins, furans and dioxin
like PCBs is the binding of the congener ligands to the aryl hydrocarbon (Ah) receptor in 
the host tissues. This step is then followed by cellular actions leading to subsequent 
adverse effects. 

Apart from its own cancer slope factor of 1.5 x 105 mg/kg-da/, 2,3,7,8-TCDD is also 
assigned a TEF of 1.0. All other dioxin and dioxin-like congeners are then assigned TEF 
values that are relative to 2,3,7,8-TCDD, which may range from 0 to 1.0. The range of 
TEF values represent congener toxicity as fractionally less toxic or as toxic as 2,3,7,8-
TCDD. After consideration of all available relative potency data, the TEFs are typically 
expressed as a half-order to one order of magnitude difference, relative to 2,3,7,8-TCDD. 

TEFs have been developed for mammals (including humans), birds and fish (Van Den 
Berg et al. 1998). For mammals, the TEFs for PCB congeners are generally based on 
endpoints related to cancer (e.g., tumor promotion), immunotoxicity and reproductive 
toxicity and are representative of administered or dietary do:ses. For fish, the endpoints 
for development of PCB congener TEFs are drawn from rainbow trout egg injection 
studies and subsequent early life stage mortality endpoints, as well as on the basis of 
structural similarities among congeners. Because toxicity data are limited for birds, the 
TEFs are drawn from egg injection studies, enzyme induction and quantitative structure 
activity relationships (QSARs). The fish and bird TEFs are representative of tissue
based dosimetry. 

The TEFs assigned to the dozen coplanar PCB congeners are listed in Table 3. The TEFs 
for the non-ortho coplanar congeners are typically higher (i.e., more toxic) than the 
mono-ortho coplanar congeners. TEFs should not be applied directly to abiotic media but 
rather to estimated concentrations in the medium that corresponds to the basis for the 
development of the TEF, i.e., mammal TEFs should be applied to dietary concentrations 
of congeners, bird TEFs should be applied to congener concentrations in bird eggs (Van 
den Berg et al. 1998). Because the TEFs are generally based on tissue or diet-based 
studies, it is inappropriate to apply them directly to abiotic media such as soil or sediment 
data which may introduce a high degree of uncertainty (USEPA 2003, Van Den berg et 
al. 1998). If this is done, the uncertainties must be explicitly acknowledged. 

3.5 Algorithms for RBCs 

RBCs protective of the subsistence fish consumer (adult and child) were developed for 
sediments and for fish tissues, using a target excess cancer risk of 1 x 10·6 for the 
subsistence-level fish consumer. Therefore, the RBCs represent an acceptable level of 
Total PCBs, Aroclors or congeners in sediments and fish tissue corresponding to the 
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target risk levels for the subsistence angler. Cancer risk-based RBCs were developed 
independently for the adult and child fish consumer and then combined to estimate an 

age-adjusted RBC representative of 6 years of childhood exposure and 24 years of adult 

exposure. 

The exposure parameters, toxicity values and target risk levels listed above were 

combined into algorithms that produce the RBC values for sediments and fish tissues. 

The general form of the algorithm to develop an RBC in sediment for Total PCBs or 

Aroclors is: 

RBCsed = ifod (lff6
) (BW) (AT) (103

) 

(BSAF) (flipict) (IR) (EF) (ED) (FI) (SF) 

where: 

RBCsed = Risk-based Concentration in sediment (µg Total PCBs or Aroclors/kg 
sediment) 

f oc 
10·6 

BW 
AT 
103 
BSAF 
f1ipid 
IR 
EF 
ED= 
FI= 
SF= 

= fraction organic carbon in sediment (kgoc/kgsediment) 
= target excess cancer risk level (unitless) 
= Body weight (kg) 
= Averaging time (days) 
= factor to convert RBC from mg/kg to µg/kg 
= Biota Sediment Accumulation Factor (kgoc/kg1ipict) 
= lipid content in fish tissue (kg1ipictlkg1issue) 
= intake rate of fish (kg wet weight tissue/day) 
= exposure frequency (days/year) 

exposure duration (years) 
fraction ingested from contaminated source (unitless) 
cancer slope factor (mg/kg-day- 1

) 

The general form of the equation used to develop RBCs in fish tissue for Total PCBs or 

Aroclors is: 

RBCfish tissue= (RBCsed) (BSAF) (f .!i.Jll_ct} 

f oc 

where: 

RBC fish tissue= Risk Based Concentration in fish tissue (µg Total PCBs or Aroclor/kg fish 
tissue) 

RBCsed = Risk-based concentration in sediment (µg/kg sediment) 
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BSAF =Biota sediment accumulation factor (kg0 clkglipid) 
foe = fraction organic carbon in sediment (kgoc/kgsediment) 
flipid = lipid content in fish tissue (kg1ipictlkg1issue) 

3.5.1 Total PCBs 

The algorithms for estimation of RBCs for Total PCBs are presented in Table 4 for 
sediment RBCs and Table 6 for fish RBCs for the angler. 

3.5.2 Aroclors 

The algorithms for estimation of RBCs for Aroclors are presented in Table 4 for sediment 
RBCs and Table 6 for fish RBCs for the angler. 

3.5.3 Congeners 

Because TEFs are available for only 12 coplanar congeners, congener-specific RBCs 
could be developed only for these congeners. The toxicity of other congeners, although 
they are present in Aroclor 1254, cannot be evaluated by this method. The assumptions . 
and limitations of this method are discussed further in the uncertainty section. On the 

basis of Table 1, it is estimated that these 12 congeners constitute approximately 18% by 
weight of Aroclor 1254. The relative proportions of these 12 congeners are highlighted 
in Table 1. 

The algorithms for estimation of RBCs for congeners are presented in Tables 4 and 5 for 
sediment RBCs and Table 6 for fish RBCs for the angler. 

The most robust use of TEFs is to apply the TEF to tissue-based congener data for the 
receptors of interest (USEPA 2003). If congener data are available for fish tissue, the 
concentration of each congener is multiplied by its corresponding TEF to obtain a 
Toxicity Equivalence Concentration (TEC). The sum of the TECs may then be used to 
represent the concentration in fish that would be used to estimate the dose to the receptor 
(i.e., subsistence level angler). The dose for the subsistence level angler may then be 

divided directly by the mammalian reference dose for 2.3,7,8-TCDD or multiplied by its 
cancer slope factor to obtain an estimate of hazard quotient or cancer risk for the 
subsistence level fish consumer. 

However, tissue level data are commonly not available for contaminated sites. Tissue 
congener data are not available for the Bradford Island site. In some instances, congener 
data may only be available for environmental media, e.g., sediments. In the case of 
Bradford Island, congener data are also not available for sediments. 

0:\25692709 USACE\53-F0072 l 73 11() Brdford !\Post Removal Stage 2\Draft Report\Appendices\Appendix Page 11 of21 

F\PCBTEQMemoRev5 .doc DRAFT 
332



Draft Technical Memorandum URS 

Therefore RBCs for congeners were developed to represent two situations: 

A. Single Coplanar Congener RBC 

In the simplest case, it was assumed that the sediment and by extension, the fish exposed 
to those sediments and subsequently consumed by a subsistence angler contained only 
one congener at a time. RBCs developed for this case represent the maximum 
concentration of a single congener in sediment or fish tissue that corresponds to a target 
cancer risk of l x 10·6. Therefore, this scenario assumes each congener was the only 
congener present in sediment or tissue. An RBC was developed for each of the 12 PCB 
congeners. Each RBC is based on a TEF that are relative to 2,3,7,8-TCDD and includes 
consideration of only one congener at a time. 

The single coplanar congener RBCs are listed in Table 4 for sediment RBCs and Table 6 
for fish RBCs. The algorithm used to develop single congener RBCs for sediments was 
similar to that used for Total PCBs and Aroclor 1254 and was of the form noted below: 

RBCi,sed = if'l£) (10-6
) (BW) (AT) (103

) 

(TEFi) (BSAFi) (f1ipict) (IR) (EF) (ED) (FI) (SF2,3,7,8-Tcoo) 

where: 

RBCi, sect= Risk-based Concentration for congener "i" in sediment (µg congener/kg 
sediment) 
foe = fraction organic carbon in sediment (kgoclkgsedimen1) 
10·6 = target excess cancer risk level (unitless) 
BW = Body weight (kg) 
AT = Averaging time (days) 
103 = factor to convert RBC from mg/kg to µg/kg 
TEFi = Toxicity Equivalence Factor for congener "i" 
BSAFi = Biota Sediment Accumulation Factor for congener "i" (kg0Jkg1ipid) 
fnpid ::: lipid content in fish tissue (kglipiJkg1issue) 
IR = intake rate of fish (kg wet weight tissue/day) 
EF = exposure frequency (days/year) 
ED = exposure duration (years) 
FI = fraction ingested from contaminated source (unitless) 
SF2.3,7,8-TCDo= cancer slope factor for 2,3,7,8-TCDD (mg/kg-day"1

) 

The equation used to develop single congener RB Cs for fish tissue was: 

RBCi,fish tissue::: (RBCi,sed) (BSAFj.l.Jffuljg} 
f oc 
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where: 

RBCi,fish tissue= Risk Based Concentration for congener "i" in fish tissue (µg congener/kg 
fish tissue) 

RBCi,sect =Risk-based Concentration for congener "i" in sediment (µg congener/kg 
sediment) 
BSAFi = Biota Sediment Accumulation Factor for congener "i" (kgoclkg1ipict) 
f oc = fraction organic carbon in sediment (kgoc/kgsediment) 
flipid = lipid content in fish tissue (kg1ipialkgrissue) 

B. Combined Coplanar Congener RBC 

In the second case, all but two of the 12 congeners were assumed to be present in the 

Bradford Island sediments that contain Aroclor 1254. Congeners 81and169 are not 

reported to be present in Aroclor 1254 (Table 1). The relative proportions of each 

congener in Aroclor 1254 were incorporated into the dose estimation portion of the RBC 

algorithm. This resulted in an estimation of intake that represents a cumulative weighted 

dose of each congener; for example, for each unit of Aroclor 1254 contaminated fish that 

is consumed, 0.11 % by weight is PCB-77. 5% by weight is PCB-105, 10% by weight is 

PCB-118, and so on. The fish tissue concentration of that congener, using the equation 

provided above, was estimated by applying the congener-specific BSAF. This estimated 

congener concentration was then converted into its toxic equivalent by multiplying it by 

its respective TEF. The sum of the TEP-based congener-specific concentrations in fish 

tissue represents the TEC, based on 2,3,7,8-TCDD, in fish tissue. Carrying this term 

through the remainder of the RBC equation results in a combined congener-based RBC 
for Aroclor 1254 that represents the sum of acceptable sediment or fish tissue 

concentrations, under the assumption that the source of the congeners is unweathered 

Aroclor 1254. The combined coplanar congener RBCs are listed in Table 5. 

RBC2)..j,sed = ffoc) (10-6) (BW) (AT) (103) 
(Lij [(fi,12s4) (TEFi) (BSAFi)] )(f1ipict) (IR) (EF) (ED) (FI) (SF2,3.7,8-Tcoo) 

where: 

RBC2) . .j.sect == Cumulative Risk-based Concentration for dioxin-like congeners (i through 

f oc = 
10·6 = 
BW = 
AT = 
103 

fi.1254 = 

j) in unweathered Aroclor 1254 in sediment (µg 1254 congeners/kg 
sediment) 
fraction organic carbon in sediment (kgoc/kgsediment) 
target excess cancer risk level ( unitless) 
Body weight (kg) 
Averaging time (days) 

factor to convert RBC from mg/kg to µg/kg 
fraction by weight of congener "i" in unweathered Aroclor 1254 (unitless) 
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TEFi = Toxicity Equivalence Factor for congener "i" 
BSAFi = Biota Sediment Accumulation Factor for congener "i" (kg0 c/kglipid) 
f1ipid = lipid content in fish tissue (kg1ipidlkg1issue) 
IR = intake rate of fish (kg wet weight tissue/day) 
EF = exposure frequency (days/year) 
ED = exposure duration (years) 
FI = fraction ingested from contaminated source (unitless) 
SF2.J,7.8-TCDD= cancer slope factor for 2,3,7,8-TCDD (mg/kg-day" 1

) 

The equation used to develop combined congener RBCs in fish tissue was (Table 6): 

RBCL)._i,fish tissue= (RBCL1J.1Se!llJiufili.12s4) (BSAFJ.lliffuli_ctl 
f oc 

where: 

RBCz) .. j,fish tissue= Cumulative Risk-based Concentration for dioxin-like congeners (i 
through j) in unweathered Aroclor 1254 in fish (µg 1254 congeners/kg 
fish) · 

=Cumulative Risk-based Concentration for dioxin-like congeners (i 

through j) in unweathered Aroclor 1254 in sediment (µg 1254 
congeners/kg sediment) 
=fraction by weight of congener "i" in unweathered Aroclor 1254 fu 2s4 

(unitless) 
BSAFi 
foe 

=Biota Sediment Accumulation Factor for congener "i" (kg0c/kglipid) 
=fraction organic carbon in sediment (kg0c/kgsedimen1) 
= lipid content in fish tissue (kglipid/kgtissue) 

3.6 Estimated RBCs 

The RBCs estimated for each type of chemical data are listed here and are presented in 

more detail in Table 4 through Table 6. The RBCs listed below and presented in Tables 4 

through 6 are based on a target excess cancer risk level of l x 10·6. A certain amount of 

flexibility may be applied to the final sediment and fish tissue RBCs. The RBCs can be 

multiplied by a factor of 10 in order to calculate a target excess cancer risk level of l x 
10-s. 

3.6.1 Aroclor 1254 and Total PCBs 

The sediment RBCs for Aroclor 1254 and Total PCBs derived from the WDOH BSAF 

for the combined age-adjusted adult fish consumer was 1.17 x 10·1 µg/kg (Table 4) for a 

target excess cancer risk level of 1 x 10·6. 
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The fish tissue RBC derived from the Great Lakes BSAFs for the combined age-adjusted 

adult fish consumer was 1.29 µg/kg (Table 6) for a target excess cancer risk level of 1 x 
10-6. 

3.6.2 Congener RBCs 

3.6.2.1 Single Coplanar Congener RBCs 

The age-adjusted sediment RBCs and fish tissue RBCs for each of the dioxin-like 
congeners present in unweathered Aroclor 1254 are tabulated below. For simplicity, 
those RBCs calculated with BSAFs from the Great Lakes study were included in the 
table. RBCs generated using the USACE BSAFs or USEPA BSAFs are listed in Tables 4 
and6. 

Congener Number Sediment RBC (ug/kg) Fish Tissue RBC (ug/kg) 
(Table 4) (Table 6) 

77 l.98E-Ol 1.72E-01 
81 Not present in Aroclor 1254 Not in Aroclor 1254 
105 l.28E-02 1.72E-01 
114 5.32E-03 3.45E-02 
118 3.34E-02 l.72E-01 
123 2.66E-02 l.72E-O 1 
126 l.79E-05 l.72E-04 
156 3.83E-03 3.45E-02 
157 3.83E-03 3.45E-02 
167 8.33E-01 l.72E+OO 
169 Not present in Aroclor 1254 Not in Aroclor 1254 
189 8.09E-02 l .72E-Ol 

3.6.2.2 Combined Coplanar Congener RSC 

The age-adjusted combined congener RBC for sediment, weighted by congener 
composition in unweathered Aroclor 1254 is 5.98 x 10-2 µg/kg using the Great Lakes 

BSAFs mentioned in Section 3.3.2, 6.30 x 10·2 µg/kg using the USACE BSAFs, and 4.59 

x 10-2 µg/kg using the WDOH BSAF for all congeners (Table 5). 

The age-adjusted combined congener RBCs for fish tissue, weighted by congener 
composition in unweathered Aroclor 1254 are 8.36 x 10·2 µg/kg, 1.53 x 10-1 µg/kg, and 

1.82 x 10-1 µg/kg using the respective Great Lakes, USACE and WDOH BSAFs. 
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3.6.2.3 Review of RBCs vs. Achievable Reporting and Detection Limits 

Reporting limits and DLs for PCBs listed in Table 2 of this report range from parts per 
trillion to parts per billion for soil/sediment, and parts per quadrillion for water. 
Although some of the RB Cs for in di vi dual congeners can be met by laboratory RLs, most 
of the congener RBCs are below corresponding RLs. The RBC for Aroclor 1254 (and 
Total PCBs) of 1.17 x 10·1 µg/kg is below the RL for Aroclor 1254 (1.2 µg/kg) by about 
a factor of ten and is also below the summation of congener RLs for Aroclor 1254 of 0.57 
µg/kg. The combined congener RBCs for Aroclor 1254, ranging from 4.59 x 10·2 to 6.30 
x 10·2 µg/kg, are below the RL for Aroclor 1254 by about a factor of 20 (and below the 
summation of congener RLs by a factor of ten). 

Many of the RBCs for individual congeners can be met by laboratory DLs. The 
combined congener RBCs for Aroclor 1254 (4.59 x 10·2 to 6.30 x 10·2 µg/kg) are below 
the DL for Aroclor 1254 of 0.53 by about a factor of 10; whereas, the RBC for Aroclor 
1254 (1.17 x 10· 1 µg/kg)is only about five times below the corresponding DL. The 
summation of congener DLs presented by Columbia Analytical Services, Inc. (0.0047 
µg/kg) is below the combined congener RBCs and RBC for Aroclor 1254. 

The Columbia River sediment samples collected offshore of Bradford Island were 
analyzed by Analytical Resources, Incorporated (ARI). The DLs submitted by ARI 
account for sample-specific variables such as extract volume and percent solids; however, 
they ignore sample matrix effects. Because sample RLs for Aroclor 1254 are above the 
Aroclor and congener-based RBCs, URS asked ARI to review chromatograms for matrix 
effects on depositional samples that were non-detect for Aroclor 1254. The following 
table summarizes ARI's findings and the limit at which an analyst has determined that 
PCB Aroclor 1254 is not present in the sample matrix. 

Site Matrix Reporting Detection Aroclor 1254 is 
Location Effects? Limit Limit non-detect at this 

(µe/lq~) (µe/ke) limit. (µ.e/kg) 
DP125 No 1.2 0.53 0.53 
DP120 No 1.2 0.53 0.53 
DP123 No 1.2 0.53 0.53 
DP128 No 1.1 0.49 0.53 
DP127 Yes 1.2 0.53 0.60 
DP122 Yes 1.2 0.53 0.60 
DP118 Yes 1.2 0.53 0.60 
DP130 Yes 1.2 0.53 1.2 
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As discussed above, these RLs and DLs are above the Aroclor and congener-based 
RBCs, but are generally within the same order of magnitude as the Aroclor 1254 RBC of 

l.17 x 10-1 µg/kg. The implications of generating RBCs below achievable RLs and DLs 
are discussed in Section 6.0, as this issue was considered upon recommendation of a final 
RBC for the site. 

In a Technical Memorandum written by Raleigh Farlow of D.M.D., Inc. (February 5, 
2005), a discussion of the various analytical approaches and their advantages and 
disadvantages for the characterization of PCBs in sediment is presented. Dr. Farlow's 
memo is included as an attachment to this document. In this memo, he provides 
supporting rationale regarding the appropriateness of analyzing sediment samples using 
the Aroclor approach by method 8082 versus analyzing all 209 PCB congeners by 
method 1668. 

Typically, PCB-contaminated sediments in the Pacific Northwest exhibit good patterns 
resembling commercial PCB mixtures as Aroclors. Therefore, Aroclor-impacted 
sediments show good Aroclor patterns by method 8082 when appropriate extraction 
cleanup steps are employed. Dr Farlow concludes that the PCB profile for sediments 
related to Bradford Island shows a very good match to the Aroclor 1254 calibration 
standard. In summary, use of method 8082 for sediment by employing appropriate 
extract cleanup options and performed by a qualified lab with experienced staff is a 
perfectly valid means for characterizing and assessing potential carcinogenic and non
carcinogenic risks. 

4.0 Uncertainties 

There are several sources of uncertainty associated with the approaches described in the 
memorandum. 

The congener composition in weathered and unweathered Aroclor 1254 in sediment may 
be significantly different. It is assumed that weathering is insignificant in this 
environment, based on earlier evaluations of the patterns of Aroclor 1254 in sediments at 
this site (Farlow 2002). 

Congener composition in fish tissue relative to sediment may differ significantly, 
typically with a loss of lower chlorinated congeners, retention of higher chlorinated 
congeners and metabolic processes that may lead to loss of chlorine atoms in higher 
chlorinated congeners. Typically, more chlorinated congeners are more resistant to 
metabolism and excretion. In addition, chlorine location on the congener significantly 
influences the level of resistance to metabolic action. Assuming that the congener 
composition in fish is similar to that of unweathered sediments may lead to 
overestimation or underestimation of risk. 
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The RBC calculation is based on the assumption that 100% of the fish consumed by the 
subsistence angler are resident fish, even though most subsistence anglers in the area 
primarily consume anadromous species. This assumption is expected to result in an 
overestimation of the actual exposure and risk to this receptor population from site
related contamination due to the much lower residence time of anadromous species in the 
vicinity of Bradford Island. 

BSAFs for congeners were not available for all the congeners. Site-specific BSAFs may 
be lower or higher than the literature-based BSAFs used here. 

Fish consumption parameters may be higher or lower than the parameters used here. 
However, it is expected that the intake parameters used here represent a reasonable 
maximum exposure and are unlikely to underestimate risk. 

Toxicity values and TEFs for congeners are available only for a few of the coplanar 
congeners. The lack of evaluation of other congeners represents a source of uncertainty 
that may underestimate risk. However, this is not expected to be a substantial 
underestimate of risk. 

5.0 Conclusions 

For purposes of remedial decision-making, the single congener RBCs for sediment are 
not expected to be as useful as the RBCs for sediment based on PCB mixtures (i.e., Total 
PCBs RBCs, Aroclor 1254 RBCs, and combined congener RBCs for Aroclor 1254). 
Receptors at a site are exposed to multiple congeners in present in sediment and biota. It 
is more reasonable to assess risk reduction in terms of Total PCBs or Aroclors, which is 
the more common approach taken on sediment remediation projects in the United States. 

The primary reason for presenting single congener RBCs was simply to show this 
intermediate step to calculating the RBCs for multiple congeners, representing those 
congeners present in the unweathered Aroclor 1254 mixture. 

As shown in Table 5, the RBCs for Aroclor 1254 (and Total PCBs) and combined 
congener RBCs for Aroclor 1254 are very similar. There is less than one order of 
magnitude difference between the two types of RBCs. Because more congener-specific 
BSAFs were available in the Great Lakes report (1994) than the other two sources, the 
RBCs developed primarily from Great Lakes BSAFs are preferred. The Great Lakes 
Aroclor 1254 RBC is 1.17 x 10-1 µg/kg, and the combined congener RBC for Aroclor 
1254 is 5.98 x 10-2 µg/kg. The Aroclor 1254 RBC is only two times greater than the 
combined congener RBC. Based on the assumption that unweathered Aroclor 1254 is 
present in sediments at the site (Farlow 2002), the two RBCs ultimately provide very 
similar levels of protection: 5.98 x 10 2 µg/kg representing a target cancer risk of 1 x 10-6 
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and 1.17 x 10-1 representing a risk of 1x10-6 to 2 x 10-6
. The primary difference between 

these RBCs originates from the different cancer slope factors applied in the RBC 
equation, i.e., slope factor for Aroclor 1254 (Aroclor 1254 RBC) and 2,3,7,8-TCDD 
(combined congener RBC). Both cancer slope factors were extrapolated from USEPA's 
IRIS database and are applied with an adequate level of confidence. 

6.0 Recommendations 

This exercise provides a means by which Aroclor sediment data can be screened against 
an Aroclor-based or combined congener-based RBC, resulting in an appropriate level of 
protection for subsistence fish harvesters and other sensitive receptor populations. The 
implications on the level of cleanup associated with each of these RBCs should be 
considered when selecting the best one for the project. Given the small difference 
between the Aroclor 1254 RBC and combined congener RBC for Aroclor 1254, the 
extent of the area of concern identified for removal would likely be similar based on 
either RBC, and both RBCs correspond to a similar level of protection. 

Although the RL for Aroclor 1254 and the summation of congener RLs for Aroclor 1254 
are above the Aroclor 1254 RBC and combined congener RBC, DLs for these analytes 
are much lower. The summation of congener DLs for Aroclor 1254 (presented by 
Columbia Analytical, Inc.) is below the combined congener RBCs and RBC for Aroclor 

1254. In addition, the DL for Aroclor 1254 (achieved by ARI for sediment samples 
collected from the site) is only about five times greater than the Aroclor 1254 RBC (and 
about ten times greater than the combined congener RBC). 

Given that the Aroclor 1254 DL reported for sediment data collected from Bradford 
Island is very similar to the RBCs generated in this memo, the benefit of analyzing 
congeners to achieve the lowest DLs is questionable. It may be determined that an 
adequate level of confidence can be placed in Aroclor 1254 DLs in the ppb range for non
detect samples because they are fairly comparable to the Aroclor 1254 RBC based on a 
10·6 level of risk. All current sediment data have been analyzed as Aroclors, and 
switching to congener analysis would incur much greater analytical costs and would 
provide a less comprehensive sediment database (i.e., two separate data sets for PCBs). 

Future risk-based analysis at the site will entail an evaluation of the level of risk 
reduction associated with each of the remedial alternatives identified in the EE/CA. The 
USACE's Trophic Trace Model (TIM) will likely be used in the quantification of risk 
reduction for each of the alternatives. The TIM provides a forward-calculated estimate 
of risk, and these results will be considered upon selection of an appropriate removal 
action. The RBCs generated in this memo may be used to determine whether or not 
adequate characterization of PCBs in sediment at the site has been accomplished. 
However, because the RBCs and DLs are basically equivalent, further refinement of the 
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RBCs is necessary in the development of a final cleanup level for PCBs. It would be 
difficult to determine if adequate removal has been achieved if the DL essentially 
approximates the cleanup goal, as any detection in a confirmation sample would 
potentially indicate the remediation was unsuccessful. 

An RBC approach will also be used in the assessment of residual risks to human health 
subsequent to the removal action. 
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Table 1 
Approximate Composition of Aroclor 1254 

Bradford Island Landfill 

Fraction of Evaluated 

PCB Congener Congeners Found in 

Aroclor 1254 a 

PCB-77 0.0011 
PCB-81 Not in Aroclor 1254 
PCB-105 0.0518 
PCB-114 0.0034 
PCB-118 0.105 
PCB-123 0.0024 
PCB-126 0.0001 
PCB-156 0.0097 
PCB-157 0.0025 
PCB-167 0.0031 
PCB-169 Not in Aroclor 1254 
PCB-189 0.001 

Total fraction of 
evaluated congeners 0.180 

found in Aroclor 1254 

•Data Source-Frame, et.al, 1996 (see text for full reference) 
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Table 2 
Comparison of Detection Limits for Selected PCB Congeners and Aroclors Provided by Selected Laboratories 

Bradford Island Landfill 

Curtis and Tompkins 
Pace Analytical 

Columbia Analytical Services Inc. Houston, TX* (1) 
Analytical Resources, Inc. Seattle, WA 

Berkeley, CA 
Services Oklahoma 

PCB 
Detection limits Detection limits Reporting limits Detection limits 

Soil Water 
Soil (µg/kg, 

Water 
Soil 

Water 
Soil/Tissue 

Water 
(µg/kg, (µg/L, (pg/L, (pg/L, (pg/L, 

ppb) ppb) 
ppb) 

ppq) 
(µg/kg, ppb) 

ppq) 
(µg/kg, ppb) 

ppq) 

Congener Chlorobiphenyl 
Number Prefix 

PCB-77 3,3',4,4'-Tetra- 0.5 0.05 0.005 50 0.05 500 0.000737 169 
PCB-81 3,4,4',5-Tetra- 0.5 0.05 0.005 50 0.05 500 0.000727 177 
PCB-105 2,3,3',4,4'-Penta- 0.5 0.05 0.005 50 0.02 200 0.000285 109 
PCB-114 2,3,4,4',5-Penta- 0.5 0.05 0.005 50 0.05 500 0.000333 120 
PCB-118 2,3' ,4,4',5-Penta- 0.5 0.05 0.005 50 0.05 500 0.000355 193 
PCB-123 2,3 ',4,4' ,5'-Penta- 0.5 0.05 0.005 50 0.05 500 0.000391 150 

PCB-126 3,3',4,4' ,5-Penta- 0.5 0.05 0.005 50 0.05 500 0.000235 136 

PCB-156 2,3,3',4,4',5-Hexa- 0.5 0.05 0.005 50 0.05 500 0.000328 132 

PCB-157 2,3,3',4,4',5'-Hexa- 0.5 0.05 0.005 50 0.05 500 0.000318 132 
PCB-167 2,3',4,4',5,5'-Hexa- 0.5 0.05 0.005 50 0.05 500 0.00037 115 
PCB-169 3 ,3',4,4' ,5,5'-Hexa- 0.5 0.05 0.005 50 0.05 500 0.000333 161 

PCB-170 2,2',3,3',4,4',5-Hepta- 0.5 0.05 0.005 50 -- - - - - - -

PCB-180 2,2',3,4,4',5,5'-Hepta- 0.5 0.05 0.005 50 -- - - - - - -

PCB-189 2,3,3',4,4',5,5'-Hepta- 0.5 0.05 0.005 50 0.05 500 0.000297 177 

!Total PCB congeners in Aroclor 1254 7.0 0.7 0.07 700 0.57 5,700 0.0047 1,771 

Aroclors 

Aroclor 1254 - - - - - - - - - - - - - - - -

Notes: 

*CAS in Houston is also testing PCB congeners - for the Total Homologues (which are more comparable to previously-tested Aroclors) - as well as 
the full l 668A 209-PCB-congener list. Additionally, they are actively exploring the filtration of larger sample volumes through XAD resin - filtering 
in the laboratory - to reduce the DLs for both dioxin/furan and PCB congener methods - this test would require IO additional liters of sample for the 
filtration/concentration procedure. 

(I) Soil/sediment samples are reported on a dry-weight basis and tissue samples are reported on a wet-weight basis (ppt = lxl0 1
\ Water samples are 

reported in parts per quadrillion (ppq = 1xI01 
'). Method reporting limits and detection limits are based on Method I 668A. 

(2) Soil/sediment reporting and detection limits are those actually obtained during the Post Removal Sediment Investigation. 

I of I 

(2) 

Reporting limits Detection limits 

Soil (µg/kg, ppb) Soil (µg/kg, ppb) 

- - - -
- - - -
- - - -
- - - -

- - - -

- - - -
- - - -

- - - -
- - - -
- - - -
- - - -

- - - -

- - - -

- - - -

1.2 0.53 
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Table 3 
Site Specific Exposure Parameters and Toxicity Data for Adult and Child Receptors 

Bradford Island Landfill 

Svmbol Units 

Fraction Organic Carbon foe 
k~uncnl 

Target Risk TR 

HTarttct Hazard Quotient THQ - -
BodyWcii;(ht BW kg 

Averaging Tnnc Cancer ATcl.lnccr day 

Biota-Sediment 
BSAF 

k&rj?.ill~ c;1rfh.n/ 

Bioaccumulation Factor kghpid 

Lipid Content Fllpid 
kglipij 

kgfi:)f'llis:we 

Ingestion Rate IR 
kg tissue wet 
weight/day 

Exposure Frequency EF day/yr 

Exposure Duration £0 yr 

Fraction Ingested Fl -

Slope Factor SF (mg/kg-dayr1 

Great 
USA CE 

Analyte Lakes 
BSAF' 

BSAF 1 

Aroclor 1254 -- --

~& 7 0.29 2.5~ I 

0.67 --
05 4.49 2.55 

4 - 2.16 
PCB-118 1.72 2.16 
PCB-123 -- 2.16 
PCB-126 3.21 - -
PCB-156 --
PCB-157 - 3 
PCB-167 0.69 3 
PCB-169 - - --
PCB-189 0.71 3 

Notes: 
TEF - Toxicity Equivalent Factor 

CRITFC - Columbia River Inter-Tribal Fish Commission 

I - Great Lakes Water Quality Initiative. USEPA 1994. 

Adult 

0.01 

Ix 10·6 

l 
70 

25550 

congener-
specific 

0.03 

0.059 

350 

24 

I 

congener-
specific 

WDOH3 

3.69 

3.69 

--
-
--
-
-
-

--
-

--
--

2 US Army Corps of Engineers (USA CE) BSAF Database. 2003. 

Child Reference 

O.Ol CRJTFC 1994 

lxl0"6 USEPA 1989 

I I USEPA 1990 

15 USEPA 1991 

USEPA 
25550 1989/USEPA 

2001 

congener- chemical-specific 
specific (sec below) 

0.03 USEPA 1997 

0.02 CRITFC 1994 

USEPA 
350 1989/USEPA 

2001 

USEPA 
6 1989/USEPA 

. 2001 

USEPA 
l 1989/USEPA 

2001 

congener-
USEPA 2002 

specific 

Cancer 
Congener 

Slope 
Specific TEFs 5 

Factor 4 

2.0E+OO - -
2.0E+OO - -
l.50E+-05 0.0001 

1.50£+-05 0.0001 

1.50E+05 0.0001 

l.50E..-05 0.0005 

I .50E+05 0.0001 

l.50E+05 0.0001 

l.50E+05 0.1 

l.50E+05 0.0005 

l.50E+05 0.0005 

l.50H05 

l .50E+-05 0.01 

l .50E+-05 0.0001 

3 Development ofSediment Quality Criteria for the Protection of Human Health. Washington 
Department of Health (WDOH) 1995. 

4 - Cancer slope factors for Aroclors and Total PCBs from USE PA IRIS database. Cancer slope factor for 
2.3.7,8- TCDD was applied for all PCB congeners. 

5 - Toxic Equivalcncy Factors (TEFs) for PCBs, PCDDs, PCDFs for humans and wildlife. Environmental 
Health Perspectives. Van den Berg ct al. 1998. 

X!env/wasteiLeman/PCB Memo!Tables/Table 3 I of I 71912004 

346



Table 4 
Total PCBs, Aroclors, and Single Congener Based Sediment RBC Calculations 

Bradford Island Landfill 

Great Great 
Great US ACE USACE USA CE WDOH 

Lakes Lakes 
Lakes RBCs- RBCs- Total RBCs-

Analyte RBCs- RBCs-
Total RBC 

Analyte 
Adult Child RBC 

Analyte 
Adult 

Adult Child 
(ug/kg) (ug/kg) (ug/kg) (ug/kg) (ug/kg) 

(ug/kg) (ug/kg) 

1.63E-O l 4.12E-OI l.17E l.63E-Ol 4.12E-Ol 1.l 7E-Ol 
l.63E-01 4.12E-Ol I. I 7E- l.63E-OI 4.12E-OI I.I 7E-O I 

2.77E-Ol 6.99E-Ol l.98E-Ol 3.14E-02 7.95E-02 2.25E-02 

Not in Aroclor 1254 Not in Aroclor 1254 PCB-81 

l.79E-02 4.52E-02 l.28E-02 3.14E-02 7.95E-02 2 25E-02 PCB-105 2.l 7E-02 
7.43E-03 l.88E-02 5.32E-03 7.43E-03 l.88E-02 5.32E-03 PCB-114 4.35E-03 
4.66E-02 Ll8E-OI 3.34E-02 3.7 IE-02 9.39E-02 2.66E-02 PCB-118 2. I 7E-02 
3.71E-02 9.39E-02 2.66E-02 3.7 lE-02 9.39E-02 2.66E-02 PCB-123 2 l 7E-02 
2.50E-05 6.32E-05 l.79E-05 2.50E-05 6.32E-05 l.79E-05 PCB-126 2. I 7E-05 
5.35E-03 l.35E-02 3.83E-03 5.35E-03 l.35E-02 3.83E-03 PCB-156 4.35E-03 
5.35E-03 l.35E-02 3.83E-03 5.35E-03 I .35E-02 3.83E-03 PCB-157 4.35E-03 
1.l6E+OO 2.94E+OO 8.33E-Ol 2.67E-OI 6.76E-Ol I. 92E-O l PCB-167 2. l 7E-Ol 

Not in Aroclor 1254 Not in Aroclor 1254 

l.l3E-OI 2.86E-OI 8.09E-02 2.67E-02 6.76E-02 l.92E-02 2.17E-02 

Notes: 
Single Congener Equation: 

Congener Csed = (foc*l0-6 *BW*AT*103 I ((BSAF*TEF)*F6pid*IR*EF*ED*FI*SF) calculated for adult and child separately 

Aroclor 1254 Csed = (foe* 10-6 *BW* AT* 103 I BSAF*F lipld*IR*EF*ED*FI*SF) calculated for adult and· child separately 
Final RBC = 1/(1/adult + 1/child) 

I of I 

WDOH 
RBCs-

WDOH 

Child 
Total RBC 

(ug/kg) 
(ug/kg) 

-01 
4.12E-OI l.l 7E-O I 

5.SOE-02 l.56E-02 

Not in Aroclor 1254 

5.SOE-02 L56E-02 
1.1 OE-02 3.JIE-03 
5.SOE-02 l.56E-02 
5.SOE-02 l.56E-02 
5.50E-05 l .56E-05 
1. lOE-02 3.llE-03 
l.IOE-02 3.llE-03 
5.50E-Ol l.56E-O I 

Not in Aroclor 1254 

5.SOE-02 l.56E-02 
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Individual 
Individual 
1%Aroclor 

PCB 
1%Aroclor 1254 x 

Congener 
1254 x 

BSAFArmy 
BSAFGml Lakes 

xWHOTEFsJ 
Corp> X WHO 

TEFs) 

PCB-77 3 19E-08 2.81 E-07 

PCB-81 Not in Aroclor I 254 

PCB-105 2.33E-05 1.32E-OS 

PCB-114 3.67E-06 J.67E-06 

PCB-1!8 l.81E-05 2.27E-OS 

PCB-123 5.18E-07 5. ISE-07 

PCB-126 3.21 E-05 3.21E-05 

PCB-156 I .46E-05 l.46E-05 

PCB-157 3. 75E-06 3. 75E-06 

PCB-167 2.14E-08 9.JOE-08 

PCB-169 Not in Aroclor 1254 

PCB-189 7.IOE-08 I 3.00E-07 

TEC Total 9.60E-05 9.12E-05 

Note: 
TEC; Toxicity Equivalence Concentration 

Combined Congener Equation: 

Table 5 
Total PCBs, Aroclors, and Combined Congener Sediment RBC Calculations 

Bradford Island Landfill 

Individual 
1%Aroclor 

1254 x 
BSAFwoon x 
WHOTEFsj 

Great Great Great 
Lakes Lakes Lakes 

Analyte RBCs- RBCs- Total 
Adult Child RBC 
(ug/kg) (ug/kg) (ug/kg) 

USA CE USA CE USA CE 

Analyte 
RBCs • RBCs- Total 
Adult Child RBC 
(ug/kg) (ug/kg) (ug/kg) 

4.06E-07 Aroclor 12 54 163E-OI 4.12E-01 I.I 7E-OI Aroclor 1254 L63E-01 4.l2E-Ol l.l 7E-O! 
Total PCBs l.63E-01 4.12E-O! I.I 7E-Ol TotaIPCBs l.63E-01 4.12E-01 I.I 7E-01 

l.91E-05 
Combined Combined 

6.27E-06 

J.87E-OS 
Congener 

8.35E-02 2.l IE--01 5.98E-02 
RBC for 

Congener RBC 
8.80E-02 2.22E-Ol 6.30E-02 

fur Aroclor 

8.86E-07 Aroclor 1254 1254 

3.69E-05 

I .79E-05 

4.61 E-Oo 

1.14E-07 

3.69E-07 

l.25E-04 

I.C,cd = (foc*I 0-6 *BW* AT* 103 I IFractionAroclor m 4*(8SAF*TEF,00gcner)l*l<'npld*IR*EF*ED*Fl*SF) calculated for adult and child separately 

Final RBC = I/( I/adult+ I/child) 

Xlenv/wasteil.ehman/PCB MemotTables/Table 5 I of I 

WDOH WDOH 
WDOH 

RBCs- RBCs-
Analyte 

Adult Child 
Total RBC 

(ug/kg) (ug/kg) 
(ug/kg) 

Aroclor 1254 l.63E-Ol 4.l2E-OI l.17E-O I 
Tota!PCB.s l.63E-01 4.12E-01 l.l7E-Ol 

Combined 
Congener 

6.40E-02 l.62E-Ol 4.59E-02 
RBC for 
Aroclor 1254 

71912004 
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Table 6 
Fish Tissue RBC Calculations for Total PCBs, Aroclors, Single and Combined 

Congeners 
Bradford Island Landfill 

Fish Tissue RBCs Based on Single Coplanar Congener 
Sediment RBC 

Great Lakes USACE Total WDOH Total 
Analyte Total Tissue Tissue RBC Tissue RBC 

RBC (ug/kg) (ug/kg) (ug/kg) 

Aroclor 1254 l.29E+OO l.29E+OO l.29E+OO 
Total PCBs l.29E+OO l.29E+OO l.29E+OO 
PCB-77 l.72E-Ol l .72E-Ol 1.72E-Ol 
PCB-81 Not in Aroclor 1254 
PCB-105 l.72E-01 l .72E-Ol 1.72E-Ol 
>CB-114 3.45E-02 3.45E-02 3.45E-02 
CB-118 l .72E-Ol l.72E-Ol 1.72E-Ol 
CB-123 1.72E-Ol l.72E-01 l.72E-Ol 
CB-126 l.72E-04 l.72E-04 l.72E-04 

llPCB-156 3.45E-02 3.45E-02 3.45E-02 
>CB-157 3.45E-02 3.45E-02 3.45E-02 
>CB-167 l.72E+OO l .72E+OO l.72E+OO 
>CB-169 Not in Aroclor 1254 
CB-189 l.72E-01 1.72E-Ol l.72E-01 

Single Congener Equation: 

Cr.sh Cscd * BSAF * Flipid I foe 

Fish Tissue RBCs Based on Combined Congener RBC for 
Aroclor 1254 in Sediment 

Great Lakes USACE Total WDOH Total 
Analyte Total Tissue Tissue RBC Tissue RBC 

RBC (ug/kg) (ug/kg) (ug/kg) 

Combined 
Congener RBC 8.36E-02 8.0lE-02 9.14E-02 
for Aroclor 1254 

Combined Congener Equation: 

Cr.sh= l:Cscd * l:(% Aroclor 1254*BSAF) * Flipid I foe 

X/env/waste/Lehman/PCB Memo/Tables/Table 6 I of I 7/9/2004 
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DEVELOPMENT OF BACKGROUND LIMITS FOR COMPARISON WITH 
DEPOSITIONAL AREA SEDIMENT DATA IN THE BRADFORD ISLAND SITE 

Background and Purpose 

The significance of depositional area sediment data which are above screening level values 
(SLVs) is evaluated by comparison with reference area sediment data; i.e., data from a 
comparable adjacent area that is assumed to be not impacted by the site operation. A common 
approach is to develop background limits on the concentration of chemicals of concern based on 
a statistical analysis of the reference area data and compare the depositional area concentrations 
to the background limits. If the depositional area concentrations at one or more locations exceed 
the background limits, a further evaluation is made of whether the increase is confirmed and 
attributed to site operation, and whether it poses a significant risk to human health or 
environment. 

This report discusses the key issues involved in developing the background limits based on a 
statistical analysis of the reference area data, describes a step-by-step procedure on the 
computation of the background limits and key assumptions on the methodology, and provides the 
guidelines for interpretation of results. 

The background limit is calculated for copper to evaluated concentrations that are above the SL V 
in depositional samples. 

Key Issues in Developing Background Limits 

The choice of an appropriate statistical method to establish background limits depends on the 
process that will be used to compare site data against the background data. To compare sediment 
concentrations from each depositional area location to the reference area concentrations, a 
location-to-population comparison is appropriate. In this process, each individual depositional 
area location is compared against a representative background limit derived from the population 
of the reference area data. This process offers two main advantages. One advantage is that it 
allows the calculation of a background limit based solely on the reference area data, even prior to 
collecting any depositional area data. The other advantage is that it is simple to apply, because, 
once the depositional data are available, it only requires a direct comparison of each depositional 
area data point against the background limit (no statistical analysis is necessary). 

The statistical method to establish the background limit for the comparison process is the upper 
tolerance limit (UTL) (USEPA, 1989, Pages 5-19 to 5-22). The UTL is established to represent 
the upper end of the reference area data distribution, such that a specified (high) percentage of 
all depositional area concentrations would be below the limit with a specified degree of 
confidence, if the sediment concentrations from the depositional area are no different than those 
from the reference area. The USEPA guidance document suggested that a one-sided 95% 
tolerance interval with 95% coverage should be used for this comparison (USEP A, 1989). 

Page 1 of3 
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Calculation of Tolerance Limit 

The procedure to calculate tolerance limits is described in USEPA (1989, Pages 5-19 to 5-22). 
Because only higher-than-background concentration values are of concern, one calculates the 
upper tolerance limit (UTL). The main steps in calculating the UTL are as follows: 

1. Compile a valid background data set. These data should be collected from an area that 
has similar hydro-geo-chemical conditions to the site under evaluation and is unaffected 
by the site operation. For this analysis, samples from the reference area are considered to 
be a valid background data set. 

2. Perform an Exploratory Data Analysis (EDA) to understand the trends, patterns, and 
limitations of the background data. EDA methods include both graphical summaries 
(histogram, probability plot, and box-and-whisker plot) and numerical summaries (mean, 
median, standard deviation, coefficient of variation, and coefficient of skewness). All 
samples were detected for copper. 

3. Apply a normality test (such as the Shapiro-Wilk W test) to the background data to check 
whether the data can be assumed to be normally distributed. The data for copper is not 
normally distributed. 

4. If the data do not pass the normality test, apply the normality test to the log-transformed 
data. The copper data passed the normality test at 5% significance level, and the UTL 
was calculated in the log scale first using the equation below and then transform the limit 
to the arithmetic scale by taking the anti-logarithm. Because the log transform is highly 
nonlinear, one needs to be careful that the resulting UTL in arithmetic scale is not 
unreasonably high. 

-
UTL=x+Kxs 

in which 
-
x = sample mean of background data, 

s = sample standard deviation of background data, and 

K = one - sided normal tolerance factor found in Table 5 of USEP A (1989). 

Results and Interpretation of Tolerance Limit 

The results of EDA, normality test, and assessed UTL, based on the reference area 
concentrations, are summarized in Table G-1. 

In laymen's term, the 95% upper tolerance limit with 95% coverage can be interpreted as "I am 
95% sure that approximately 95% of individual population measurements fall below this upper 
limit." The underlying principle of the tolerance limit implies that a small percentage of the 
depositional area concentrations would be expected to exceed the tolerance limit even when the 
depositional area data are drawn from the same population as the reference area data. Therefore, 
one should interpret the results of comparing depositional area concentrations to the tolerance 
limit with caution. 

Page 2 of3 
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If some of the depositional area concentrations are found to exceed the tolerance limit, this 
should be taken only as a preliminary indication of potential contamination. Further evaluation 
should be undertaken to consider such factors as the magnitude by which the depositional area 
concentration exceeds the tolerance limit, the spatial pattern of depositional area concentrations 
around a location where potential contamination is indicated, the types of contaminants that 
would expected from the site operation, and the consistency of behavior of geo-chemically 
related parameters. Conclusions regarding whether depositional area concentrations exceed the 
background should be made based on an evaluation of all relevant factors. 
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Table G-1 
Upper Tolerance Limit 

Reference Area Data Summary Statistics Shapiro-Wilk WTest 

Nonnality 
Log-

No.of Detection nonnality 
Analyte Group Analyte Unit 

Samples Rate 
Mean 

Metals I Copper lmg/kg i 20 I 100% 25.92 

Notes: 
(1) Nondetects are replaced with half of the method detection limit to calculate summary statistics. 
(2) If duplicates exist, the average of the duplicates are used. 
(3) Shapiro-Wilk W Test at 5% significance level. 

Std Dev Min Max 

10.14 I 12.1 I 51.4 I 

(4) If the detection rate is greater than 85%, the distributional assumption from (4) is used to select the appropriate UTL calculation method. 
(5) References: 
Gibbons, R. D. (1994). Statistical Methods for Groundwater Monitoring. John Wiley & Sons, Inc., New York, NY. 

Test p- Distribution 
value 

Testp-
value 

0.0044 I 0.2989 I Lognormal : 

USEPA (1992). Statistical Analysis of Ground-Water Monitoring Data at RCRA Facilities. Addendum to Interim Final Guidance. Office of Solid Waste, Washington, DC. 
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Upper Tolerance Limit (UTL) 

95% 

Method 
Confidence 

95% Coverage 
UTL 

Lognormal UTL I 57.1 
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